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mmm 

mmozmi mmy?->jy7TK±-M. 

f Ft* dn a $.r=.izt<DmK a 

m t. -t z> m #m 1 »c ib«© d n a * £ « * <d mn. 

[ff#3®4] TIB (a) (b) ©aSBB^JSr^tfDNAisfett-ecD 

Wt>t : 

( a ) IH^fJ## 1 lc8B«S*iS«tSBB^!OJ!fi3£##93^rM689<Z)«[3SBB^( ; * f=. 

( b ) @a#j#^ 7 jcffi«$nstaa6iB^<z)tai£#^8o^M676©issffi?a. 

[»*^5] TfH (a) (b) ©V^-rn^©DNA*fct±-e-a)Wf^ 

: (a) IB3«#1 fclB^StlSIMBI^J&^SDNAtC* h U h& 

(b) iB^j#-&7icia*sn««t3iBi!^j&*'r*DNAjc^ h y 
? <z>m m * y a * T- & »j s/^- > f7 ^ ^ - if tstt sr^-t & m%my>> &&<d * y 

c»*3S 7 ] ib?u## 2 * &@b#j## 8 (cih« s ti ^ r s j mmn n m 

M&}izm-e>T$ J mmyizm-t z> * y rt? t*& ^>t . y^-vy^r 

[»#£8] TIB (a) £f^$ (b) <D\,*-fftfr<D2>rt>7 : 
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(b) KW#^7fcSB«3ft**fcSSI^JS:;£'*-SDN Ate* h U y*J*y htegk 

8 ic mm 2 n s r ^ 7 &bb£i & 5 * > * ©*ara * > 7t * •?* & »; s/? 1 
> t 2 r $ - £ ^ -r * m%mm s # © * > a * . 

9 ] 1 73rM» 5 <D V>?MxjtMCgB*© DNA^K 

4] »^:«6 75M^«8©v^•rtl^^cIa«©^>'/^ o ^^fe^i 

W16] ^03$^, ; f D - t^frCliS: 3 - Ft S D N 

d n a iwna w a s *i « ^ t tc j: *; ?gft<ESi s n jug^jfiift a. mug -e & -5 

7] TSB (a) (b) ©MSB^JSr^tfDNAifett-e 
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(a) K*J##9»CiB«S*iS«SIB?rj; 

(b) BB#J##1 OtC|B*a*i*iftSIB^J. 

[ff^l 8] TIE (a) (e) ©V^ ftj&^&gK^J&^tf^y S 

(a) @2?rj##l UCgB«Sft«iftMB#J ; 

(b) @B3«#1 3lcgH*a*i5S«Be#f ; 
( c ) @E#J## 1 5 lCffi«a*lS&l£Be#[ ; 

(d) ffi*J#-^l 7tclB*S*lS£MB#J ; *fcl± 

(e) SJ#f##l 9JCffi«S*l&£3SK#f. 

[ff#3U 9] TSS (a) 7&1 (g) <D^-ffrfr<DM.mmntp<Dft:M<Dm 

(a) ffi#f##9 tCffi*2ft5&a£BB#J ; sfefcfcj: 

(b) ffi#|#-£l OJC|B«SftS&£BE#l. 
( c ) K^J## 1 1 &cfB«£*i31&»fE?!I ; 

(d) @B#!##1 3 lc3B«3ft«iMSB#I ; 

(e) W&Wlttl 5tcfB«S*i*:fft3£IE#J ; 

(f) ffi*f##l 7tcia*S4xS«[|£SBW; 

(g) K*J##1 9lcgB*S*iSSSMB#f. 

[9*52 0] RDNAtfTIB (a) (q) ©V^ftfrCDl&Sie^J*: 

^-TS^i:$:#^:i:i--Slt#^l 9 {CfB^CDDNA : 

(a) m?m^2 3 tcia«sti*iftssB^j ; 

(b) @2#J#-^2 4 lCfB«3*l5&36IB#f ; 

( c ) mmm% 2 5 izmMztizi&mmw ; 

(d) K*J##2 6£iB*3*lS£2SBB8J; 
( e ) K#l## 2 7 lcfB*3*i<5«LaSBB#l ; 
( f ) BB#l#-5 2 8 tc|B«3*i6i6SgB^J ; 

(g) m?m^2 9 tcga«s*isissBB^i ; 

(h) ffl*J##3 0tCgB«3 4x5&3£BB#f ; 

( i ) bb^j##3 1 izmmztiz&mmw ; 
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(j) m?m^3 2lcg3«S*i5$fc3£ie#J ; 
(k) @H?!I#^3 3tCSB«3*iS&SBJ#[; 
( l ) IB?'J##3 4 JCSB*3ti«l6SBB^J ; 
(m) S2?!f##3 5lcSB«3ftS££»J#F ; 
(n) @E?!J##3 6tC|a«StiS*feSffi^J ; 
(o) @S?!I##3 7JcgB*S*i5tfil£K#f ; 
(p) IH3«#3 8lCfB«£*l£&»@E#l ; 
(q) ffi#IS^3 9{CfE*g£*lSi&»@S#Ic 

[ff#3C2 1] m&mi 9 *fettft#3^2 OlCfB«S©DN Atf)/tf'j 
•If^sPjSJ^ (polymerase chain reaction) § >f V— D N A £ U X<D 

[M2 2] TIB (a) Jbm (n) 0>^?^j&>©— *f©DN ACDstf U * 
9— •£34fcjRjG& (polymerase chain reaction) iCfeWSy^^f 7-DN A t L/ 
T©£6M : 

(a) @a^(J#^3 6{CfB«$tl^>i^ 
3*lSi&»gE#I£^-f £DN A ; 

(b) ffi#f#-3 2 5lCfB«£*l£i& 
3*l<5&gSB#l£:#'f &DNA ; 

(c) K#|##2 6fCfB«£*l£& 

ati&iz&w&m&m'? sdn a : 

(d) SJ#J«-^2 9lcaB*3ft£8t 

(e) @h^js#2 8izmmztiz>m. 

(f ) ae#i##2 8iztmznz>m. 

(g) IE?U##2 8tCfE«£*l£i& 
SftSfcSBBflffc^-rSDNA ; 

(h) U#J#-^3 1 JC3B«3n*$aMB#IS:^'tSDN A£f2#l*-if 3 2 fC|B« 



iBEWSrW-T-BDNAiilB^JS-^S 7 lCfB« 
ffi?!ll:ttSDN Ail@H^J##2 7 {CgB* 

WJ§:^t-^DNAhiH^J#-^3 OlCffi* 
:ffl#l&W*<5DNA£:BB#J##3 2 (CfB* 
^J&^-f SDNAi:6B#I#^3 3(CfB« 
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£*l3i£«U?!!£^-r3DN A ; 

(i) @B3»#3 1 KlSB«StlSiftSfB^JS:W , r-SDNAi:IB^I##3 3JCffi« 
3*lSifi3SBI#f&^ , *SDNA ; 

( j ) ge#f##3 i jc3B«StlS*SIB^JS:ti-SDNAi:SB^l#-^3 4 iC|H« 
S*l5SSS?!I&tt5DNA; 

(k) K#l#-£3 9tc3a«Stl*«tSIB^JS:^i-SDNAtBB^J##3 3 {Cf3« 
StlSJftSIB^I&^'rSDNA ; 

( 1 ) ffl#J#-3 3 9 lCSB«Stl*iftSBB^JS:^'tSDN A£fE#J##3 4 fC|B« 
3ftSt63SBi#[&^<5DNA ; 

(m) fE#[##3 SJCffilSStlSffiaSiB^J&^-tSDNAilBE^I^S 4JCffi« 
a*l5SIS^!IS:tt«DNA ; ttclt 

(n) K#l##2 3 tCffi*S*l«JaSBH^JS:^'tSDNAhBB^J#^2 4 {CfB« 

[#PJ!c£i¥;Sffl&M!] 
[0 0 0 1] 

- FtSDN A^t^-^-CD^Tjt (cDNA, $V^y?DNA, Rtf?^^ 

v-dna) , kdn a fe-g-tnBSi wt&m^? * - vBg.m>mztir=.m 

[0 0 0 2] 

Hf?LS&*&a>J&*'i> (germinal center) ft, MtfJlS'&iBiiM (antigen sp 

ecific memory cell) -f>^^?^^MJ^ (long-lived plasma cell) -^(D&WsCDM 

mMmzi&m&M&Tmmkbt-W^MMZMf&^-z (Embo j., voi.i6, No.ii 

, p. 2996-3006, 199 ; Semin. Immunol., Vol.4, No.l, p. 11-17, 1992) . 
fclS>*lTV*S (J. Exp. Med., Vol.173, No. 5, p. 1165-1175, 1991; Embo. J. , 



ffi|I# 2001-3090585 



11—371382 

Vol.12, No. 13, p. 4955-4967, 1993; Adv. Exp. Med. Biol., Vol.186, p. 145-1 
51, 1985; Nature, Vol.342, No. 6252, p. 929-931, 1989; Cell, Vol.67, No. 6, 
P. 1121-1129) „ 

[0 0 0 3] 

i^MMM^.^ (somatic hypermutation) (Curr. Opin. Immunol., V 
ol.7, No. 2, p. 248-254, 1995; Annu. Rev. Immunol., Vol.14, p. 441-457, 199 
6; Science, Vol.244, No. 4909, p. 1152-1157, 1989) T&igy O ^'J y<D rT^ 

K1-£X*y>itfc^tC, Jt£«KHlCj^3EM (point mutation) #jg~ 

>^f§^1-^B^©^JM^{C^tltC#e)m^©^«B (affinity matur 
ation) ^4C5 (Embo. J., Vol.4, No. 2, p. 345-350, 1985; Proc. Natl. Aca 
d. Sci. USA, Vol.85, No. 21, p. 8206-8210, 1988) . ^©^JH, M^n^U 

[0 0 0 4] 

=fc)C>^o{± % # = ?7s7^'i V^W$k%- (class switch recombination; CSR) *P 

l JfxS ZliKC J; *J, M^^-n- (complement fixation)® J; 5 t£ffCifc&)3L7 x. 2 
# — HIBS:iB^"r* =b<Z)7?*«S (Curr. Top. Microbiol. Immunol., Vol.217, p 
.151-169, 1996; Annu. Rev. Immunol., Vol.8, p. 717-735, 1990) „ 
£*l£2o®*>f ^©aeflgl (genetic editing) ft, 

[0 0 0 5] 

^ffi^D^'J >©*9:*;*>f *;f©^-f>iA-XAS:*Wt« 
fe«)©WSa^-^i: LTV^XB^SS^ n->CH12F3-2$:#ilL^ 0 3£>B|fflJ^ 
IL-4, TGF-/8jRtJfCD40UCj:SJpJ»©«^rlSlfelCIgM3^?ilBA/s©^9X 

^-f>yf!M (csr) *»»Jc80%jK±©jffliia*ngA»SK:s<s (i« 

munity, Vol.9, p. 1-10, 1998; Curr. Biol., Vol.8, No. 4, p. 227-230, 1998; 
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Int. Immunol., Vol.8, No. 2, p. 193-201, 1996) 0 
[0 0 0 6] 

Z.(D^V7.BMM>7 a->CH12F3-2£fflV^ #I8BJ!# ^ it £ £ &C * 9 X * -Y 
y^I^X.©-^^, (breakpoint) >y ^fll^ (switch region; S regio 

t?:i^L/Ttt (Curr. Biol., Vol.8, No. 4, p. 227-230, 1998) „ IsfrLte 
MWm&M. ^>f'yfi«©±^{:$5lx^y>MTSfc$>5Cx^ 

ffltftAfCi^^-e** £ ^5 r h7b^$tlTVNS (Cell, Vol.73, No. 6, p. 1155-1 
164, 1993; Science, Vol.259, No. 5097, p. 984-987, 1993; Proc. Natl. Acad. 

Sci, USA, Vol.90, No. 8, p. 3705-3709, 1993; Cell, Vol.81, No. 6, p. 833-83 
6, 1995) „ 

[0 0 0 7] 

B«gav^^B^^n->CH12F3-2lC^x^fe^$:^Ai-^ri:fCi: »; 

h # >f > ©Sff«tc J: U ^ ngt&ft jc fcttS^:*;*^*; *%WkX & S&s|8» JC * 
•Ti:V^fF!glCj:oT3 fctcaMtftt&tl* (Immunity, Vol. 9, p. 1-10, 1998) 

a 

[0 0 0 8] 

ffi(i»^^l&«JJCfeV^Ttt, m<D*J7<Dmte*m$ik (genetic editin 

£ bTj£<MV^;ft.5 (Cell, Vol.81, No. 6, p. 833-836, 1995; Cell, Vol.81, 
No. 6, p. 837-840, 1995) 0 tt Ttf U stf^D > B (apoB 

) , AMPA^^ftc, Wilms tumor-1, a H*? 9 h */ if &tfnurof ibromatosis ty 
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pe-lCE>mRNAM£>*lC t RNA-Asp& £?#SlC# < <D&?<D mRNA©*iai#*R£ $ ftT V^ 
-5 (Trends Genet., Vol.12, No. 10, p. 418-424, 1996; Curr. Opin. Genet. De 
v., Vol.6, No. 2, p. 221-231, 1996) „ tf&tt&©RNA»£0>#^* # — >C<Mi 
7fc£fl?^£*lT V^V^, AP0BEC-1 (apolipoprotein B mRNA editing enzyme, 
catalytic polypeptide-1) IC J: Uf?;fo;ft&apoB©«RNA©IIBIfelCoV^J±#C^lC 
^SBSJlOOfe^ (Science, V01.260, No. 5115, p. 1816-1819, 1993; J. Biol. 
Chem. , Vol.268, No. 28, p. 20709-20712, 1993) 0 
[0 0 0 9] 

apoBCDRNASHMft-ett, 4 > - Kt§n K>CAA©*&J<Z> 

»JUAAlC^c3ES*lS. ^©^JH, apoBCDmRNAtfJlC in-frame* h *j-?zi K>#fl?& 
tie (J. Cell., Vol.81, No. 2, p. 187-195, 1995; J. Cell., Vol.50, No. 6, p 
.831-840, 1987; Science, Vol.238, No. 4825, p. 363-266, 1987) „ apoB-lOO^ 
t>*apoB-48tt, #^*B^S*lfeapoB©mRNA2itf*tB^©«RNA0DaaRifeT?*»;, ZL 

*ie>©saii, &*-£<mte-or=.$im^wmm*:m-tz> a. Bioi. chem., vol. 

271, No. 5, p. 2353-2356, 1996) „ 
[OOIO] 

AP0BEC-llC<fc<5ffiH£4#J*8FRNA»£ (site specific RNA-editing) fete, ffig; 
(auxiliary factor) 7MM££*l£ (Science, V01.260, No. 5115, p. 181 
6-1819, 1993; J. Biol. Chem., Vol.268, No. 28, p. 20709-20712 , 1993) 0 W 

mm^-tfte^m&izte. AP0BEc-m, ^^-vyrr^-r-^^^rdn^^ 

U, RNAtC*f LTtt##MftfcffiV^frteL*^LfcV^ (J. Biol. Chem., Vol.2 
68, No. 28, p. 20709-20712, 1993; J. Cell., Vol.81, No. 2, p. 187-195, 1995 
; J. Biol. Chem., Vol.270, No. 24, p. 14768-14775 , 1995; J. Biol. Chem., V 
ol.270, No. 24, p. 14762-14767, 1995) 0 ^ffi *H^tf>#8*|!#.t>*i£'l£ apoBtf) 
■RNA0>i|B& @ lot^S £ T* & < , AP0BEC-1 £1£ffi^fB & U^l/tl 

^3Kl/T^^V^|j||SI&SV^^iapoB(Z)mRNA©iBjl* s jawoT^^3&V^||^|g^CfeV^T 
&J|£>*l£ (Science, V01.260, No. 5115, p. 1816-1819, 1993; J. Biol. Chem. 
, Vol.268, No. 28, p. 20709-20712 , 1993; Nucleic Acids Res., Vol.22, No. 10 
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, p. 1874-1879, 1994; Proc Natl. Acad. Sci, USA, Vol.91, No. 18, p. 8522-85 
26, 1994; J. Biol. Chem. , Vol.269, No. 34, p. 21725-21734, 1994) 0 
[0011] 

^X^'yfli^. (CSR) fcTtmSLSk (hypermutation) teRNAHSJC J: »J fffctl 
[0 0 12] 

*$&WIZ. KMMMBmcD 1 oT?&SAP0BEC-lfc*3£Wfc|imte&WU 
^□yU >»^©»^^^if^3SJE*^BMT'<Z)RNA^mJCB5^-t 
Str^^i^S^^y ^ — if^fe-SAID (Activation-Induced cytidine Deami 
nase) , aferJftCSt»fll&3- K"T -6 DNA&H^f 
[0013] 

*>f y^ffigl;*. (CSR) lcM# , rs«f«3te : ? : tcov%T«l3ft«5RL&*§^, 
*X-f y^Jfflift^&jgr-rr h*<SEWS*lTV^*vC7^Bi(!|Hlia^ D->CH12F3-2 

£\Z£ U, RNAffi^MCD 1 o-r**AP0BEC-li:*3il»fcBmtt&#U APOBEC- 

^-if?S'i£&;g''t£AID (Activation-Induced cytidin 
e Deaminase) UfcV? h S&(Z)§t8!# & 3 - KfS3t£ 

[0 0 14] 
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mmzft&iru-jv ymfc^w^xx^ v+mm*-. fammm^m (somatic 

hypermutation) M77-< -f-f -"7f a l/-i/a > (affinity maturation) 
CD J: O ^K^frHfg (germinal center function) iZSft^i tej&fc^&ffi (geneti 
c editing) }C£V^M&?£f[[£ffle>RNA^ifi?7 : 7^ 

o 

[0 0 15] 

(1) AIDgS&n- K-r3cDNA<7)0RF}£, #f W± (3^4 #^24kDa£ lift £ *i 

8) 0 V^^AIDg^liSDS-PAGEtCi:^) ^,^28kDa$:^-r o 

(2) AIDSQCOORFCDT ^ y gg@B?!lf£, APOBEC-1 (apol ipoprotein B mRNA edit 
ing enzyme, catalytic polypeptide-1) v^7^ fi^tf)® "T?l£34%, H hfi 

(3) AiDgmi, vvvy ^nr^ K -5 s 

U— (cytosine nucleoside/nucleotide deaminase family) icM't" SSfiffly 

^ i/^f- Vy^T ^ — i?^^ — ~7 (cytidine/deoxycitidine deaminase mot 
if) fc^bT^So 

(5) AIDSfili, APOBEC-1 hlWI^iC, g £: ©ffiS^ffl lCMg|T*& S £ 

n>f S/>lC^A,;£M$c (Leucine-rich region) £^LTV\£ 0 
l&A I Dgfitf) Leucine-rich regioncftC04 -D(DU^ i'Xi, ^-tf-^r, 7^ h 
. V^^St/t: h(DAPOBEC-lCOLeucine-rich regioncfncf$#£ *lT V^S, 
[0 0 16] 

(6) AIDSeCD-^^itcf iCli, AP0BEC-l^RNAJCM-a-r-5fe«b©^C0T^ y 
i^it'feS £|g^£;ftTV^:£Ttf>7^ ^ (Phe66, Phe87, His61, Glu 
63&tfCys93) tf-^StlTV^,, 

(7) AIDSQli, APOBEC-l^^E.colifi^COi/^^^^T^-t---^ (ECCDA) £ 

mmc, ttiffiMK*s^#j^-zm&?&&&<Dmmmkm&F*'( > (pseud 
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oactive site domain) £WI/TVn£: 0 AIDgGte, /ft^E #V T- oTfg 

(8) AiDgem, «sft#w«;2/^^>-rr^^— er?gffiS:^-r. 

n^U^> (tetrahydrouridine, THU) J: U aKft#WlCRE«3*t£. 
A I Dg & © */ 5=- y *r r ^ ± - if tt, JE*B 3f U - Mt & S 1 , 1 0-o-phenan 
throlinejcj: »; Ifi^StlS^^n?, *©^?S1£MJM£#T?&51 .7-o-phenanthro 
lineT'tefflWtfifV^^fr^, AIDgSWU AP0BEC-1£ RPBtfClE$&*fe#ft&S/?- 

(9) AIDSBOmRNAte, U >/1flf (mesenteric lymphnode) (JM?Ig£ fettjff 

(10) AIDgB©mRNA©|g^tt, «^©^1'J>«^ (/Hl^ (Pe 
yer's patch) , ®«1RU >^fflf, MUV >^fflf, Ml, #«) T*M^tl^>= # 

[0 0 17] 

(11) h#-f > (IL-4, CD40L, TGF-jS) IC J: SJftlffltlC J: »J IgM^ & IgA/\© 
y^^jgiSV^^BUHllS^ n->CH12F3-2T?©AID mRNA®3&3itt, 

(12) V^BjjfflflS? n->CH12F3-2T(2AID mRNACD#&3^&, IL-4, CD40L&tf 
TGF-/3 CDV^jjxfr 1 b *J A > IZ J: 5 jfjIJ^fCtt^, I3ii©t^ h#-f 

12F3-2T*(D-»J->f h#>f >JC££AID mRNAtf)#g3li§#te, gS-£s£PflW#JT*&£ ^> 
J'n'^S/^ KtC«fc*;ffiW3 ft£ AID mRNA©#§SSif^{C^, gBtf)$T 

^■^filt (de novo synthesis) 

(13) in vitrof»C£V\T&, XE^V^^WBlBm?:, LPSCD*, LPS+IL-4 
, £ £.l£LPS+TGF-/3 "VMfflL~?£> hAID mRNAtf)2§JMit3£# H Id4i£ 0 



miiE4t 2001-3090585 



#3* 11-371382 



(14) in vivo|£I8iCfcVNT&, JE^T^^^. S £ V U 
jB^ifiPI (clonal expansion) Jk.TfM.tf* foj&ffi* (germinal center formation) & 

^-^^>$:5^^^33i-3i:^e J tlTV^S¥^I^tt^ (SRBC) tMtSi:, & 
J8«5 0 SJ^P$fCAID rtNA<Z>^Sfc3&^*f»tf JifcftS. 

(15) SRBCK<fc5&jffitCJ: »JSN*Sft$in vivoT'CDAID mRNA^Jgif^te, jft 
K©CD19»ffi B «T'#HlftfC j| ft 5 o 

(16) U >^ffi»WT?©AID MRNA©«3S38#tt, ffiJBK:«fc SJfcMKtCj: »j *g-f£ffc 

sftfeBi(!iiiijas:#<^-ev^sE*ii>'e#Me9tcB&fts. 

[0 0 18] 

±SH©J:^«:ffi5K^e), *»WOAIDSQli, «>?r©30IJS&lKS-r<6 5f§^i: 

^.^-T y^-JfiSI^., #ilffll&&3E& (somatic hypermutation) %.&T7 J 
— V^n. U— S/s > (affinity maturation) <Z)<fc "5 &JS} t f :I >fr$8li& (germinal ce 
nter function) tf^tf^ftS. *»W©AIDSe«, ^(D J: ? fcE^fr B MT* 
j@ 3 £ Jte^SJfe (genetic editing) * 9 * * >f V faffl 

[0 0 19] 

aids & (Dmm^it. m&ammftskmttim&it* t^xx-fv* 
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HP*>, #$&IJt<DAIDgB;&tf*<B»rtf\ AIDSSSrn- K"t*DNA&tf-€-©WT 
[0 0 2 0] 

JSBJ^J&t^SDNAW:, rff U — -£3tflti*/& (polymerase chain reaction; PC 
R) JCfet"tS^9>fV-DNAi:LT^M^*So 

&:7^>f T-DNA©— fcf&JB^fePCRlCj: »J, *»W©AIDdf >A°? (#tChhA 
ID#>A?) FtS^; S v*DNA©te«<z>^H63£I2W&#ilBr££ £ 

It. V-DNAtf)-*f£M^£PCRlCj: »J &«^£5£&#©J|H«* fe MAS 

]fr£l&#L£AID#>A°* &3- KtS^/ 3 V^DNACDtt^fflJ^iaM^fS:^ 
HSU PCRjg#><D^&U &imPCR&#&<Z>&3£K#l&##rU MlS?<Ji:IfA 
E&5fctf)AID# >A°* £n- K-TS^y ^ y ^DNAtfi©*fjcBJai£BB^|h &Jt<e^Si 

fcicj; yge^v ^ y*DNA(£©3Esa:fete*^&H£*s fiP*>, 

^^^i:AiD*>A^i:0M3tffiS:»9!"eSS«W7? 

[0 0 2 1] 

$ ^ic^wcoAiDSBjcsiSttSr^-rsgt^^fett-eo-autt, AiDge©« 
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? (&«) fcffiSflsJB (M-r-) tSU RNAfcif) &SVNte#f§0Ji<Z) 

[0 0 2 2] 

[0 0 2 3] 

HP*>, TIB CD D N A (cDNA, $V^y*DNA, jRtF-etl & (DftM(D 

mm > ^k«si^, ^e^i^, mis, 

(1) BB^i##2*feiigB^j##8K:gB«s*i*T^ smmmzm-tzzy^ 

(2) S/*s;:/7 2 T$^-l£tStt&#*S£fc&##fc*&t& 
IB (1) lc3B«<0DNA*fcl±*©WT#. 

(3) I2?!J#^i *fe»BB^J##7K:iB«S*l*SSB2^JS:^tfDNA*fett 

(4) TIB (a) (b) ©!6£Se^J&-£t?DNA*fctt-£©WiJ7 : 

( a ) BB^J#-S- 1 lcfB«£ n*tfe3SBB^J©*6H#-Jf 93^rM689©Jfi3IBB^J ; * f=. 
it. 
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( b ) IB#J## 7 tCgB«Stl5*6SIB^I<3D^«##8073rM676<Z)*6a£BB^. 

(5) TIB (a) tfelt (b) ©V^tlfrCDDN Aifclif©^ : (a) ®2 

(b) IB^J##7 JCSB«S4xS*feSSB^J&^"t*DNAK:^ h U > S?x> h 

( 7 ) MH^J## 2 £ 8 IC|B« 3 ti -5 7 ^ y BftgB$l £HfC tfJtc IH- 

(8) TIE (a) (b) CDV^*lfrCD#>A°* : 

(a) IB^(1## 1 lC|a*S4xS*ai£IB^JS:^"r*DNAtC^ h U >S>x> 

(b) SB?!J##7 lc3B«S;ft*i&MB^J&^ , r*DNAJC* h U >S?x> 
ffTTvW :/U df>fXt5DNAICj:oT3- KSftS 7 S ^ MEffe^ U SB 
#J## 8 tc|B« £ *i £ 7 ^ ^ KB!?rj & ^ S * > A * (Bffi 1^1 * > ? T? & »; ^ 

v y ■? r s ± - m& * m f * « a m m m * © 9 y * v . 

(9) ffffa (1) 7!rMffjfB (5) <ZH^*lrt*K:|B«©D N A^L < te-ecWrtf 

(10) SfffB (9) IB«©»^^*-if^K«SIS*ifc^SIESI«HJia. 

(11) ftrfB (6) 73rMffrSB (8) <D^?tofrK&1R<D*yrt9&fcl**<Dm 
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(12) ffiflttf, ?U-T)lifLfcT*2bZ>Z£Z!&fflL£?Z>Mm ( 1 1 ) SB 

(13) gfffH (11) ^^liSaiB (12) 8B«©«t#*L<ttSE^fr©-9JA 

(14) ftflH (6) 73rMfufE (8) ©v*i**ijWcSB*<Z>* * fctt-tCDWi 

m b am a m %m® ^ x n - -^ane ^ v x m & n £ i&^ss 

T-&£^££#$i:£-t£liugE (14) tcffi*©iWiia. 

(16) SEffllfttf. I^E ; n - t«0M 5:n-Kf5DNAfL<ii 

ii-rstfria (15) lcgB«<B*HJlB. 

(17) TSH (a) (b) ©&3£IB*J&^t?DNA*fcW:*a>WT# : 

(a) iBJrj##9lcffi*Sti&aSSB^J; 

( b ) bb#i## i o tciB«s nssaiiB^i. 

(18) TIB (a) #M (e) © ^r*l#©&£fB#!£'£tf$V ^ V Z D N A 

(a) 1 IClHISStlStfillBB^I ; 

( b ) iB^j*-t 1 3 izmmz tis&mmw 

( c ) m?m^ 1 5 izmmz n&i&mmy} 

(d) IB?!J##l 7lcga«3ft5££BB#l ; 
( e ) fB#J## 1 9 tC|B«SnsS3£BB^(I. 

(19) TIE ( a ) TJrS ( g ) <D \^ftfrto&mmm*Qi&l&<DB&m.l&WM 
tCtBWWJ&JfiSBB^JSr^'rSDNA : 

(a) gg?rj##9 tcffi«S*iS*gBB#J ; 

(b) gg?rj##l OlC|a«Sn*ifiSBB^I. 

(c) mzmm nzmMznzi&mmw ; 

(d) iB^J##l 3fci3«Sft*£3I2*l ; 
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(e) m^m^l 5SCfa«£*lS&gIH?!J ; 

(f ) m?m^i ncmMztiz&mmw; 

(g) SB?!J## l 9»c|B*S4x*«[SB2^J. 

(2 0) IDN A^TSS (a) 7bm (q) <^-f tlfr<7)&»@B#J SrW^ * 3 £ 
&#^th1-^BfrfH (1 9) {C|E*©DNA : 

( a ) m#m% 2 3 icta^^ t\z>i&mmm •, 

(b) BJ#J#^2 4tcgB*3*i&$&3SHI#f 

( c ) 2 5 iCgB«a*lSiSI£BB#J ; 

(d) H!^JS#2 6»Cfa«S*l*fiMB^J; 

( e ) @H?(J## 2 7 lCffi*S*l"5£«B#J ; 

( f ) @B3«# 2 8 lciB*3*iS£fflB#J ; 

(g) IB*J#^2 9C1H«3*iS*3SI2#[; 

(h) ]SB^J##3 Olcga«StiS*aHBB^J ; 

( i ) m?m^ 3 1 iznmzti&&&mm ■, 

( j ) mtm^ 3 2 JC8B*S*i.6&£ffl*rj ; 
(k) fe#J«3 3 SCfB«£;ft£&SI2?'J ; 

( i ) 3 4 jcis*a*isiasffi^j ; 

(m) IB#J## 3 5tCffi«S*i*atSIB^J; 
(n) IB^(J##3 6lc3a«3*x*£MB#J ; 
(o) @B?!J##3 7CIB«S*i«maigB^J; 
(p) 1H^J##3 8lc|B«S*iS3SM2fl[; 
(q) IH^!J§#3 9lC|3«3*l££SIIJ!l. 

(2 1) ffffS (19) SfcttfiffB (2 0) JCSB«<Z)DNA©jKU tfitfll 

(polymerase chain reaction) (C & & =y -f T — D N A £; L/T C0d£M„ 
(2 2) TIB (a) #M (n) © V^tl*^©— D N A©tff U * 9 -if 3*^ 
M£S (polymerase chain reaction) iCfeWS^'^'f 7-DNAt IT©^M : 

(a) gB3«^3 6lCia«3 4x£&3£ffl3&J&^SDNAfcffl#J##3 7 tCfE*g 
S*lSlfiSiB^JS:^ , r«DNA ; 

(b) fB#i##2 5»cga*s*i**asiB^JS:^ , r*DNAi:Be^j##2 7tci3« 
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(c) H#J##2 6\Z&m%tl&1&&mfiI&m*&DNA£.mm&*3r3 5tCfE« 
SftSSaSBBfll&^'rSDNA ; 

(d) m?m^2 9»C|a«S*l*aSBB^JS:W-r*DNAi:BB^J#^3 0{CfB« 
SftS£&BB#J£^ , r&DN A ; 

(e) »j##2 8tC|a«3tlSJeSBB^JS:^"rSDNAi:K^J##3 2 (CfB« 
(f ) I2#I##2 8£ffi«3*iS££gB*J&^*SDNAi:IB^##3 3 lc|H« 

(g) @B3«#2 SJCffilfiSnSSaSBB^ISr^^SDNAfcBB^JS-^a 4 tcffl* 
StiSlftSBB^rj&^-r-SDNA ; 

(h) m?m^3 nzmm-$tiz>i&mmp}*m-tz>DNA£m&m^3 2izmm 

3ft*&£BB#IS:^-<5DNA ; 

(i) »J##3 1 JcgH«S4xSJt6SBB^JS:^-rSDNAi:BB^J#-^3 3 iztm 
£ ti -5 &S@B#I £ ^ -5 D N A ; 

(j) ib#i##3 i izmMisnzi&mmwitm-? &dn a tmpm^ s a izmm 

(k) @2?[f##3 QJClHftatiSfiaSBB^J&^-tSDNAiiBB^J^S 3 tcfE« 
£*l6i£ME#J£^-f SDN A ; 

(1) BB#I##3 9tC|B«SIX*lftfiIB^JS:^ , r<6DNAi:BBJ»J##3 4 {Cf3« 
StlSiftSffi^I&^-rSDN A ; 

(m) @g?rj##3 8Cfa^£*l£&M2?!J£^1-SDNA£ge^J##3 4 lCfB« 
StlStMfB^J&^-SDNA ; £ fete 

(n) IB#J##2 3 lCgB«3ftSfiMB#l&^'* S D N A £SB#j## 2 4 &CfE« 
StlSSSSB^J&^^SDN A. 
[0 0 2 4] 

J^T, *»WT?ffiV^I5^I©*i*, afctftC#3&l$!<0* >A°*, D N A, 
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[0 0 2 5] 

o 

2 (c mm, £ n £ r ^ j wmn & ^ ?- * * > * ©*a h * > * t & y $/ ^ 

<4>fB#|##7 KUB^StiSffiSBBJUSr^-rSDN A{c* h U yV^y htegk 

8 tc i bis £ ti s r % j mun & m -t & * y * * <d *b m * y * * t* & u t/ ^ 

[0 0 2 6] 

»fi©T^7Bft, £f;£L<tel73rSl 01074 *f$lC«F* L < tt 1 73r£ 5 

Mansers ;imb#uc, ttutraor^ift, ^ti<siMiofl 

[0 0 2 7] 
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#3818© ^ y V - (monomer) © 7 ^ 7 BftSB^a &^"T 

#©^h#^LT&3*^ #^V-(homodimer), S^§7? -/ BftSW&J 
fc^-TSffi©*; e» l#©^£:^LT&5^n #V V- (heterodimer), h 
|J7- (trimer) ^-r h ^v— (tetramer) & £f©;t U =fv - (origomer) 

[0 0 2 8] 

3g= L < -t £ t=. &> K &m ffi:£fiMB Sffi if & # S £ i: # T* £ S . 

[0 0 2 9] 

#0 £ tt El® ic is v * r r ^ j m & *s a * tc m v n e> *i £ 7 7 7 

(Gly/G) ^'Ji/>, (Ala/A) 7^->, (Val/V) AU>, (Leu/L) n -f 
(Ile/I) >fyn>TS/>, (Ser/S)-feU>, (Thr/T) X U*— ( 
Asp/D) 7XA°5^>i, (Glu/E) $Ol/*^>Sfc, (Asn/N) 7^^7^r>, 

(Glu/Q) y;i/*^>, (Lys/K) U^>, (Arg/R) TJ\s*?—>, (Cys/C) 
2/^-r->f>, (Met/M) (Phe/F) 7 a:^.;i,7"5 — >, (Tyr/Y) 

fnj/>, (Trp/W) bV7h?Ty. (His/H) t: (Pro/P) 

[0 0 3 0] 

#l§BI©*>A^^:t>*y^^^> Mi, mM-t-5<J:e)^ae^im±^©if 
*\ ft^W-£fifc8u m^#^^£^©i:e)^^M^^S ; ^c^v^T^^^>4^s^ 
*n© a v a (b&ffi^m £ v a 3 3 £ ic j: y 9S& f a r £ #-e £ & . 

£f=.. #l§0J!©AIDSS £ftfi©^S (Mill GST (Glutathione S-transferas 
e) &if) £(Dm&Z-M&m&lllsTftm2-&Z>Z.£ : bT*£Z> l , r©«#{C«, G 

# 9 A * n v h ff =y y 4 - *m z. i: \z j: »; ^m-^M fi £*i#>T Mic« Sg-f 
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#3^£ftTV^z: hfr£>, WUGSTlZft-f ZtfOkZim^fr J L>J T y-fe>f (ELISA 
[0 0 3 1 ] 

^mm<DDN Alt. |&j*(Z)*%W©4f >^^*fctt-e-©WT^T&3 - KtSDN 

^ ^ y ?DNA££&cDNA©^i**l£ : fc>&'g-t-£ 0 KDNAtt, El — 

tf)7^y@?£n- F > t* & titf £ 0 «fc "5 fen F>fr <b«f&£ *i£ D N A 

sMSiJBJCfcttSDNAfcj:, PflLl&^CDAlDSS&zr- FfSDN A£& 
[0 0 3 2] 

<1>SE#J## 2 * l±BE3*J## 8 JCfE*& a *i S T $ J WSM £ M "T & % y ? 
£n- KtSDNA. 

<2>m*ys*?tf. i/*i?yrT$i--i£m&zm-*&z.t.&ftWL£."r&iRm 

DlCfH«©DN A„ 

<4>BB*rj## 1 tc|B«$n-5^M^JO^S#-t937!rM689©^M^J$:^-r'5 
DNA, 

9<Dmm*yrt*-etb*)*s**?y'7 : T$'t'- m%m^ st#© * > 

£n- Kf«DNA. 
<7>BBJ!I##7JC|3«3 4lSa3liB^J&^'r'&DNAJC^ h U >^i> 

ffrw^'j^xu bb#i#^ 8 ic ib« $ n s r ^ j mum z m f z * y a 
* <Dm m * y t* & y y * v y ? r ^ -r - & ^ -r s ni?Li&^i e*© * y 
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/^5:3-KtSDNA t 

<8>T8B (a) (b) 0SWJ?:^t(DNA*fett-eo^: 

(a) @B#J##9 JC|B«S*l*JfeSffiW ; 

(b) ffi#|##l 0£ffl«34lStMffl?a. 

<9>TfB (a) 73rM (e) ©V^ftfr©&3SBB#ffc'5*f>f >> S V * D N A * 

(a) @B#I##1 1 fCSH«B£*i3&*U#l ; 

( b ) n#m% 1 3 jc8B«s*issa£BB^f ; 

(c) mnm^i s^mMimz>m.mmm ; 

(d) @S#!##1 7lCffi*S*lS$6Ma*f ; 

(e ) IB#J## 1 9 icia*3*istfiassi?»j. 

<io>tib (a) Km (g) ©v^-r*i^©*3iiB^j»f©tt«©aj^jasae^jjcffi 

(a) BB*J##9tc3B«3*i*a3SBB#J ; 

(b) se#j##i 0{caa«3*isia3saB?(i- 

(c) @g#i## 1 1 izmmznzi&mmp} ; 

(d) ®j#i## 1 3 tzmmzft2>i&mmp} ; 

(e) ffi#[##l 5&cgB*£*i3i&»B#l ; 

(f) ffi#[##l 7tcffi«S4x*«*S^ ; 

(g) k#i##i 9tciB«s*i*aaEffi^i. 

<11>KDNA#T3B (a) (q) (0V^*lfr©ifi£ffi7![S:^'*''5 D N A : 

( a ) BJ#I## 2 3 lCfB*3*lS«U£ffi#l ; 
( b ) K#l## 2 4 lCffi«3ftS«3SK3&J ; 
( c ) BE#|#^ 2 5 lcfB«3*i5£SBI#l ; 

( d ) 2 6 jciB«sn*asffi^j ; 

( e ) Wi?m^ 2 7 JCffi«3*l&8££BB#f ; 

( f ) mmtt 2 8 izmmzn&i&mmp} 

(g) IB^##2 9Kffi*3 4l5fc£SJ#h 

(h) ®J?!I##3 0lcaa«S*i-5JfilSK^J ; 
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(i) m^m^S 1 JCffi«3*i&&3SS3#I ; 

( j ) mmm% 3 2 tcsa*s*isfiSBB^i ; 
(k> mmm^s 3tcia«s*isaa6BB^j; 

( 1 ) ffi#l## 3 4 tcffi«snsift3IBB^I ; 
(m) K^J#-^3 5JCfH«3*iSifcMB#J; 
(n) BB#[#-^3 6tC3B*S*iS«3SlB^I ; 
(o) SH2«#3 7 izmM2ftZ>l&&mP! ; 
(p) B5?a##3 8Jcaa«S4xS*3£BB^J; Sfett 

(q) K#l##3 9(CSB«$tlS^S@B?'Jo 
[0 0 3 3] 

< « 1 73r m 5 4H © 7 5 J m £ 3* A -T -5 X i: (C <fc o T » £> tl £ £ M * > * L < 
[0 0 3 4] 

tf5 011*. 5 0f&gJ^±tf>:/n-7"£MV^ 0.9%NaClTTA 

>f^U *Vi£-*/3 3 , 50%©j»ttS:fe-f SfiS (Tm) 

3c&Tfflfm5£**£#«>, t/U #>f if- */ 3 >cAMJg£TiBftl§:5£tf> J: 5 IC 

[0 0 3 5] 

Tm = 82.3°C + 0.41X (G+C) % -500/ n -0.61 X (7*;i/i>7U*) % 
iSJg = T m-25°C 

100^SJ^±(7)^"n-^ (G+C=40~50%<Z)#lir) Srffl V^^IC J±, Tm 
#TSB (1) &t>* (2) <D&o\z.mk-tZ>Z.h*U%:-*Z> 0 
(1) 1%^^W^#IC, Tm#$jl°CT#6 = 
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(2) yxJl&T^ K 1 Tm#0.6~0.7°CT#£ o 

(A) 65~75°C (7*^/A75 KM) 

(B) 35—45X; (50%7*;i/AT^ K#£T) 

(A) 45~55r (7tI-;I/AT^ K&SSflU) 

(B) 35~42°C (30%7^;i/Ar^ K#£T) 

23^«j^T^^n-^&fflVN^^©^^«, 3 7ici:t53i:t) 

2 °C X (A+T©$0 + 4 °C X (C+G©i5t) - 5 °C 
[0 0 3 6] 

limRN AfrbmmZft&ffiWDN A (cDNA) , Y/ADNA^f) MM £ tl 
5DNA, fl:^llrJ$fC JcoTft^tlSDN A, RNA^fcliDNAJiltbt 
P C R ^T'ififiS £ it T # <b tl 2> D N A & j: t>* ^ *x £ © ^ {Cffi^-^t)i± T 

RNA^e, cDNA^^n-^ftt-SM, yMDNA&«LT^7"7^i/ 
[0 0 3 7] 

(1) #I;U£> ^^O^^A'^OmRNA^PjcDNA^^n-^fbtS^ 

I*|g^0^>/^?:3-Ft5mRNA$:IitS o m R N A <Z)Sf M*. 
liyy- l>f£ (ChirgwinP^ Biochemistry, Vol . 18, p. 5294, 1 

979) , my ^; -)i&&L<teAGPcm^<n&ft<Dxm*m^xmmLfr± 

RNA$:t'Jdf (dT) t;i/n-X^/}fU U-t 77D-^^lCj:-577-f -f 
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4 ^07^^77^ -{CfrttS^ £}CJ:oT?T Z>ZL£tfT*g£ 0 
[0 0 3 8] 

Mx.tf:*;*J^V (Mol. Cell. Biol. , Vol.2, p. 161, 1982; Mol.Ce 

11. Biol., Vol.3, P. 280, 1983) ^Hoffman £ (Gene, Vol.25, p. 263, 1 
983) flCJ:'JcDNAl$:^b, c DNA©-*ic DNAAOli^f!^ 

[0 0 3 9] 

T'SbftizmzMmzftir* *.frm^t>ftz>7 7-vs<v it%iirtt'f 

PUC19, ^gtio, ;igtn^##J^£;ft<5 0 fc£U ^3&©&^lftx^ i; 
[0 0 4 0] 

7°^X$ KfCcDN A Mi JiManiatis^ (Mo 

lecular Cloning, A Laboratory Manual, second edition, Cold Spring Harbor 
Laboratory, p. 1.53, 1989) &CfB*tf)#&& E ffmirf £ ft£. £fc. 
s<V Z-\Z c DN A£$fi<fr&tf#j&£: l/Ttt, Hyunh£(£>#i£ (DNA Cloning, a 
practical approach, Vol.1, p. 49, 1985) & Z rt^lf £ ffi{gfC&, rp|R 

coli: HB101, DH5 a £ t=. l£MC1061/P3^) ^<Z)jg^&?§£{C2gA1-£o 
[0 0 4 1 ] 

^9*5 K&TS^lCSSA'tS^SSi: ITU (Molecular Cloning, A Laborat 
ory Manual, second edition, Cold Spring Harbor Laboratory, Vol. 1.74, 198 
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9) KL&M(D1&1t1]JH/V<U&£r-ltl&{t iifri/V2*/l&1tfrWV&&* 
«£ic^A*s:£^tf«[a*3ft*. >f y^huAvT-yytfte. fttiUDjy 

[0 0 4 2] 

SUfecDNA5>f ^"^U - (tester cDNA library) fc^JffltKOifflflafijRCDmRNAS: 
SJC-f^aSUfecDNA^^^U- (driver cDNA library) (7) 2 OCDcDNA^-f ^ 
U-SrMVV (Nucleic Acids Res., Vol.23, p. 1087-1088 

, 1995) £*rJMUfc-9-^l/>y£/ a h^? tf4M-*/*y& (su 

pression subtract hybridization (SSH)) (Proc. Natl. Acad. Sci. USA, Vol 
.93, p. 6025-6030, 1996; Anal. Biochem. , Vol.240, p. 90-97, 1996) «fc U |Wf 

[0 0 4 3] 

y^v 2/ a yv a~-y^iz^m^c^^4 7^ u -©smbi*, tuur©* 

Mx.tf, PCR-Select Subtraction Kit (CL0NTECH§g, % * U : K180 

4-1) &Mv^3£#T*££„ ^Hfm, Mc»tt©ia*iftf£#M«lc 

[0 0 4 4] 

m^^mmmnvmm^r=.m^ RxfimmwammfD&ttfrb* wtm (Nuclei 

c Acids Res., Vol.26, No. 4, p. 911-918, 1998) £|«PglfC b TpolyA + RNA£ 1" 3 
o #CVNT% #^©PolyA + RNA^!|Bf$:S^C^^:^$:MV^^^C^- ^ TcDNA$:iM 
ISfS. JW» L fejffllia^ e>W$?Ufc cDNA Srr-^^- cDNA (tester cDNA) £bT 
, *fe^JWaft©jffliafi3fe©cDNA& A-cDNA (driver cDNA) ilbtM^S 

o 
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cDNAJC K9>f A- cDNA&fln ^ h ^ V is H y a t^b7^S/3> 

d IC J: U -5. ^h5^J/a>©ft, K^MfcttDNA 

*/a >£*l£cDNA (subtracted cDNA) mmzft^XM^tt? 

[0 0 4 5] 

A-T 3T-r >M(C «fc U U - — (Nucleic Acids Res., Vo 

1.26, No. 4, p. 911-918, 1998; B&Jfcft^, Vol.29, No.Suppl.17, p. 451-459, 1 
997) . ZZX. A>f #>f if— >3 yJU-zft LTli, mffH^^ * -cDNA 

Blft<Z)DNA£-£fr * a -y £ fufE^&'&DNASr^t? ? n - >©|£Mte> l^^ U ^ > 

o 

jRW '&mm K9-f A* - cDNA ^ □ - ^ «fc ij St*f 4£^If^ * # - cDNA^ O - ~f (C 
*fLT J: »;sav\S/^^/&»i-S^n->S:HI^b, BftCDcDNA* fcttcDNAIfffir 

[0 0 4 6] 

□ -Kt5 cDNA^ L < li cDNAKff # . & -5 V a liBrjM tC ft l> m<D*yrt 

?<dt* swmmizlQi&'t&*v 3* v v*?- ^^ 32 px^^;vlx^u-^h 

&U ^^0(D=rn— -/W XU £Wif-^>3 (Crunstein^, Proc. Natl. A 
cid. Sci. USA, Vol.72, p. 3961, 1975) %Tz.\%~3 — 9 "/ U #4 if — 2/ 3 
>£S (Molecular Cloning, A Laboratory Manual, second edition , Cold Spri 
ng Harbor Laboratory, p. 2. 108, 1989) iCj;»J, rf?i££ t=.ltffiMlZI& D«g &C 
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NA^U<«cDNA^rjt<DigSiS^J$:S{C-^f(7)PCR^ , ^^V-$:^^L, £gcDNA 
5>f^7'J -&^Mil 0T«:/9>f T-fcEV^PCMCJ: U*|§0I(D^>A o ^ £ 
n- K-TScDNASr-^tfDNA&JilS-rs^SsSajfcif 
[0 0 4 7] 

(Maxam£>, Proc. Natl. Acad. Sci. USA., Vol.74, p. 560, 1977) &£V^j::7 
T-^MlSfc/BV^^T^^S/*? U*"^ K-£j£aMPlt<02f«£ (Sanger*,, Proc. 
Natl. Acad. Sci. USA., Vol.74, p. 5463-5467, 1977) {C «fc o T&Jtt" & 3 

[0 0 4 8] 

(2) t&^©J:^**»W©*>^^S:»3S"r*j|IHJffi!Jca*"rsyy A 

DNA^5.*»l!SO*>;^S:3- K-T«DNAS:#iirsii:K:«fc5i9»|^ 

»jfflllS€:#* U<ttS D S ^fctt^n-r?—- £ K^&J^TiSflSU 7i;- 
;WC iSiffi^lTDN AaffiJgBK&fr 3 „ RN A L < U #3 * 
UT-iftCj; »J?|ftt5. fc&*lSDNA!S:fcitfciWIS»3lttC<fc U3P#$HfcU 
W^tlSDNAWf^r&jaa^^T-^Sfettn^^K-eiffllL^^^U-S:^ 
•£UTB09<0II#l&^'rs*n-:/&, «^«MttlISftfeDNA 
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t: btf MDNA (MDNA) ##A2*lfc=2*$ K9>f *9 U ( 
r7^?ia7;^ tf>^j , M^&Wffi£$f %m ffi 

JR) L/, ^=1^^ F^-f U y --y<y?z>zmz£ y, 
^cDn-^-r > ym0D N A 5:^fe®f ^ a - > & f , K»f£? n ->fr&9J 

y hie j: yaus-rsii: 

[0 0 4 9] 

^B^li^izE^^B^^AID^^/N 0 ^ (#tCH FAID#>/\°*) £ 3 - F 
tSDNA (cDNA^^V i= v *DNA) GDtt;ttf)$T/t tCgSt" *!§3ScDNA-S>dV 3 

U *9-"l?3i$&Kj£ (polymerase chain reaction; PCR) ICfc »5 Zf^J V-DN 
A£ LT^f MT3d3o K^9>fV-DNA<Z>— fcfSrJS^fcPCRlCJ: y, s£fgEEtf)AID# 
(#lct: FAID* >/\°40 K-TS^y ^ y ^DNA©tt«©«|S^a3SBB 

[0 0 5 0] 

Mill *>&&jB^k^#AID* £3- Kt5^; ^ y ^DNA (fffCX* 

*<BJ:^fc^y ADNA<DfE^*fcttfc^©#5l±, TIB CD «fc &PCRiC J: UMff 

(1) #38tf!©AlD£BS::3- KtS^f; ^ y *DNA©-ft«©W3MS3£BB^JJC*B 
ffi 6& &&Sie?U & ^ t -5 -*f © zf 9 >f v - DNA £ f^Jg -r S o 

(2) ft&*£&Bm<DmM£ bft&Lfckld# y /if Ff 
^ »j ^DNA^r^Mi: IT, ^fCDy'"^ V-DNA&fl^T, Wltf J V 

DNA©BW©«J^i£BB^IS:i|?(Sf S. 

(3) PCRMjcd^&u &tf«PCRjg4&©ifiMB?a&#ffiU SS3IBB^Ji:«S 
Atff#tf>AID#:/^# Ft5^;^ y *DNA*©^jfcffiMB#[4: fcit^* 
ifclCJ:ygtdV ^ y ?DNAi£©^||££&:K$c£|«l3t1-£ 0 

S£ttT*fc<U AID* (#J*.«, AgR^S) ©»jffi©JK 
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[0 0 5 1 ] 

St^7^v- DNA©£3SgB#l L T fcn^ 8B## if *i -5 . 
<1>TIH (a) 7bm (g) ©v^n^OSISBB^J^OftjSOffi^JaiSffi^JtCffi 
SWfcSSBtftf&^-f 5DNA : 

(b) @e?u##i oicta«£;n£i&sie?'j 0 

( c ) 1 1 JC8B«3n*«3£BB^a ; 

(d) SB^J##l 3JC|B«S*i*«3iSB^; 

(e) fB#I##l 5JCga«S*l.5i6SBB#l ; 

(f) BB#J#-S1 7jcgB*Sft<5£Ma#J ; 

(g) 9jcaa«stisjfeSBB^i. 

[0 0 5 2] 

<2>gfDNA#TSB (a) (q) CDl^;ft^CDitt@E#I&;£1-& D N A : 

( a ) mnm^r 2 3 K&mzn&m&mm 

( b ) mnm^ 2 4 jcib«s tisiftSffiw ; 

( c ) ffi#f#^ 2 5 lcffi*3;ft5ffi£BJ#J ; 
( d ) m?m^ 2 6 fcgB«3*i<6££BB#J ; 
( e ) mnm^ 2 7 tclB«S*l«ifeSBI#f ; 

(f) m$m^2 8\zmmi*nz>m.mmn 

(g) BB^!l##2 9fcSa*Sti*Jfe3SIB^I; 

(h) BE^##3 0tcffi«S*i<5£3SIB#l ; 
( i ) BB#[##3 1 fCfEil£*i£i&»0e?!J ; 

c j ) mtm^z 2\z^m^^^mmn ; 

(k) KM##3 3fcffi«S*l*iftME#[ ; 
( 1 ) K#J##3 4 lCfB«S*lS*£iI#J ; 
(m) BB^J##3 5tcaB«3n5aSBB?9; 
(n) BB^J##3 6icaa«3 4l*«[3£IB^J; 
(o) fg#I##3 7tc|B«3n*i63SIB^I ; 
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(p) ffi#J##3 8tcgB«3ft5S«BI#I; 

(q) m?m^z 9tcga«snsisi6BB^j. 

[0 0 5 3] 

#189! fcL ±3BDNAtftf©2KU*9-1faUBjRjS (polymerase chain re 
action) lc£ £ 7^ >f V- D N A £ £o 

<1>I2#I#-Sf 3 6JCSB«StlSlftl£ffi?rjS:^ , rSDNAi:gB^J#-^3 7 (CfE« 
StiSftlSK^JSr^-rSDNA ; 
<2>gB#|##2 5JcgH«2*i«&MB^&^5DNAfcIB^J#-£2 7 tcfg« 

<4>BJ#f##2 9JC|B«3*lSSSBB^JS:^'r<6DNA4:fB^I##3 0 ic|B« 
3*l*«lSBB^JS:* , rSDNA ; 

StlSfilSHJ^J&^-rSDNA ; 

<6>SI?rj#^2 8tCffi«SjftS&MB3»J&^r&DNAfcgB#J##3 3 IC|H« 
S*l5&M2#JS:^fSDNA ; 

<7>BB#[##2 8tcaa«Stl-StfiiSia?'JS:^'rSDNAi:IB?!I##3 4lCfB* 
Sti*ifilSBB^IS:^ , rSDNA ; 

<8>mpm^s i tcaa«stisifiSK^j&^r"r*DNAi:fB^j##3 2icia« 

StiSiftSBB^JSr^-rSDNA ; 

<9>@H^J##3 1 tCffi«S*lSlfiSaB^J&^"r<6DN Ai:|H?lJ#f 3 3 JCgB« 
StiS&gffiflJ&^SDNA ; 

<io>@h^'J##3 i izmmzn&i&mmmzti-t&DN Atm^m^s a iztm 

StlSSSSK^J&^SDNA ; 
<11>IH?!J#^3 9lC|B«S4x£ffiMB^J£^'rSDNAi:Bi#|##3 3 tcffi« 
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<12>@H^IJ##3 9fcgB«3ftS£2SfB#J&^*DNAfcIE#J#-S3 4 lCffl« 
3*lSfti£SB#IS:^1-*DNA ; 
<13>fd?(J##3 8CgB«Slx&£2BB*J&^"t&DNAfcffl#[#-2 3 4 lCfB« 

<u>m^m^2 3 tciB«sns4ftissB^is:^-r*DNAfcs^i##2 4 icga« 
$ ti -5 % m m n & m -t z> d n a . 

[0 0 5 4] 
[0 0 5 5] 

- KtSDN ASr^eSlCj: U 3£3£i-£ £ t (C <fc o tlit £ r £. 

TM^.(ipBR322, PBR325, pUC12. pUC13, pUC19&£\ if Fill 
TMx.iipSH19, pSH15&£\ Kil LTMfctfpUBllO, pTP5, 

pci94 77-j?fcLTtt, nr-^^/^f'J 

&Z<DWl® J P&&<DV>( /IX ( P VL1393, >f > tf t> n >7* >Sg) tfMatSftS. 
[0 0 5 6] 

*1&V^ M;U£> pMAL C2 , pEF-BOS (^^ U >f y £ 7 y K U "9" — (Nucleic 
Acid Research) , ^|18t, ^53221, 199 0*#^0 & £ VNtepME18S ( 
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mmm^mm rjte^x^A^ *j ,199 2$mso ^smit^ 

*jT°£Z>* #I;U£, GST (Glutathione S-transf erase) fc©BH^gB £ LTiS§g 
"t-S^lCli, K-TScDNAS:, MAtf, ^ ^ KpGEX4T1 

(Pharmaciaig) tpiZV?? U -=.y *fl§®DH5 a £7g?«lf£g| Itlflt 

m^$:^«1-S3i:lCJ: »;W3S-r Sit 
[0 0 5 7] 

So 

< ^fe^n^E-*-, IISnFX *38i©*>/^S:3-Kt*DNA, jfcih 
n F^&^-ev^s Lv^ ttci/tf-tjl'*??- KSa-KtSDNA 
, x>/\>i*— IE#K * S: a - Ft O 5 ' ffifffe^^S' 

[0 0 5 8] 

IStt, ^D^E-*-, rt^U-^-^tf Shine-Dai gar no(SD) (iill AAG 

Gfcif) & 5. i^i^^Xi/x'J *T«»0>»-£, #*ifCl±Trp 

^n^-*-, lac^n^E-*-, recA^a^E-* A PL^n ^E - # lpp^ 

* ynv ■£$&mzi*:z>fz.&><D7n : z-*- 1. LXte. PHOsyn^E-*-, pgk^ 

D?-^- GAP^n^E-*-, ADH^n^E-^-tfW^tU lS±*V^^/^» 
SLOl^n^E-*-, SP02^n^E-#-, penP^n^E-^-^^Tb^ 
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#tf£*i£ 0 #F*L<te, SV40, b hn-?-f;i/^T*$)S„ LfrL, fficm^c 

[0 0 5 9] 

#jg&Hii&n LTte, ^fti>aK> (ATG) tfflfjasSti*. 
m±^ Fy£ LTte, ^M©«FihaK> (Mill TAG, TGA, TAA) ##1^2 

[0 0 6 0] 

«»BrtB#fifctt, «^j»iifitf»T?-e©^DNAie^s:«3S'r*i £#T*£stg 

^■£*l£ 0 Jfjafc^;*^ Kfc UTtt, E. coli •e^^'^^^ K p B R 3 2 2 , 
=fel<ttf0AX^i (p B R3 2 2 &££fcfa«#SST?&JSLT#&*l<& 

NA^, ^fellifLI&W5S , Tr«^'^^^ KpRSVneo ATCC 37198, >^9X^KpSV2 
dhfr ATCC 37145, 7^7,K KpdBPV-MMTneo ATCC 37224, 75 X$ FpSV2neo AT 
CC 37149##&tfe>;ft£ 0 
[0 0 6 1] 

[0 0 6 2] 

ate-J-itMSaHS^fcLTte, S?fc Kn£|| b (DHFR) it^, 3^ 
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yy*±- if*e^, **v>f i/ywt'&mfc*, ^ym^mmmmfc*. 

TTjyyTTs.T-umfc*. x-ji-^yriDitfiri/^-ifmfc^ t>fu 
^-r yy-B -fcxfc h^y *y -fefite^ t^ajv^- h b^yxxiv 

[0 0 6 3] 

xmrnxm^btizm^MMtLxiz, mm&ftm^t *-izm&L. 
mzno z %<dx* & nizmzmfezn-f. *m%<D&ffi&mzjs^xmi?;@imz 
nz^WfflM2bz^i*Aj:Mizffi&2nt~m&fflffite£m«(DM^ (mm. m 

[0 0 6 4] 

L<iz*mm&z>wzmv!)mB&x$>v. &&mziz*mm (dhs a , tbu 

HBIOI^O , T^Xfi5RMJ9S (COP, U C127, Sp2/0, NS-1 £ tz. &NIH3T330 , 9 

-yhfi^jBS (pci2,pci2h), /\&x*-&5&mm (BHK^t>*cHo^> , y-jimm 

mm (COSU C0S3, C0S7, CVl&tfVelolg) fe «fc tffc t> ffi&ffljft (Hela, 2 
»j»l#j|!|Hfl&JCS*"tSj|IBJBS, ^xn-V«^3J:tJfHepG2^) 

o 

[0 0 6 5] 

WZ-iZ. MM (E.coli, Bacillus subtil is ^) (D%^\Z, MX. it Cohen £ <D 
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(Proc. Natl. Acad. Sci. USA., Vol.69, p. 2110, 1972) , ^nb^7X 
(Mol. Gen. Genet., Vol.168, p. Ill, 1979) n > fcf-r > J> j& (J. Mol. 
Biol., Vol.56, p. 209, 1971) }Cj:oT, Saccharomyces cerevisiaecD^-^-Jj;, 
#J;U£Hinnen (Proc. Natl. Acad. Sci. USA., Vol.75, p. 1927, 1978 
) JpV^V&m (J. Bacteriol., Vol.153, p. 163, 1983) iC<fcoT, 
<Dm&&. ffif^.tf Graham© ^fSS (Virology, Vol.52, p. 456, 1973) , 
<DW}^\Z, $f;U£Sunimers (Mol. Cell. Biol., Vol.3, p. 2156-2165, 1 

983) lZ£-oT?tl?nBM&&?ZZ.£.tfT*gZ> 0 
[0 0 6 6] 

tetanus (^s«m^) ©s-irtc&g&igssffi, iiiiiti 

. f^xh7X "r^ft^>^>, S/attfciftf, tett^taRfc L < 

u*-, #if>f>, m^**. al/>t i/3»m^^h*wj^ 

^ h^-*-f * U >\ *;fv>f$/>, T>bT2/y>, *^>fS/>^t) &£) 
[0 0 6 7] 
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m£tfiE. coli(Dm&. b^igi&£ LTLBigifc, M9fgi£ (MillerP,, Exp. 

Mol. Genet, Cold Spring Harbor Laboratory, p. 431, 1972) #05 a* 3*1* 

, ##stg-&, tgmiz. att$U3&#e>, ji^i4~43°c, #<j3~ 

«£#Bacillus«B<Z>*-£, &5SJC<fc *iS30~40°C 
[0 0 6 8] 

lg£jW#T? ^ifitbT, flf*.tfBurkholder*/jNi& (Bostian, Pro 
C Natl. Acad. Sci. USA, Vol.77, p. 4505, 1980) ifi*$\f*>tl^ pEit 5 ~ 8 T* 
&S£fc#33:UV*. ^#«jl^20~35°CT'^14—144^r^?^fctl> 

l&^#S&*Jttlfi©#^ *flfii:bTffif^Ji*9 5~20%©JB&^4 i lfilfilS:-^tfMEM 
Jg:f& (Science, Vol.122, p. 501, 1952) , DMEMigifi (Virology, Vol.8, p. 396 
, 1959) , RPMI1640igifi (J. Am. Med. Assoc., Vol.199, p. 519, 1967) , 199 
(proc. Soc. Exp. Biol. Med., Vol.73, p.l, 1950) 3?&J9V^ Z. iltfT* 
*Stf6©pHttjft6~8T?*S©##* 0<, ig*^S^30~40°CT'jj&15~ 

ii^SSMffli^ M^-li^^M^^^Grace's igifc (Proc. Natl. 
Acad. Sci. USA, Vol.82, p. 8404, 1985) *U ©pH«^J 5 ~ 8 T*2& 

LV*. ^*l±jiS^20~40°CT'15-100^r^ i ff^*)*l, *&MlC<fc>Jii 

[0 0 6 9] 
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j& © n & m m "t * & h # # if & ti s o 

[0 0 7 0] 
[0 0 7 1 ] 

^^^©^i'A^tC^'&SnS tl h&3fe(Z)AID# KtSDNA (c 

DNA ^fctesf J y 9 DNA) &MV^*l«, fc: h AIDg£ h 9 > 

integrate) SftS ~ 4: IC J: »J , ^WtCStD N AJC.J: »J 3- KStl**^W© t: 

T-f • 5/-»*T, ^7$, 136 l~jfc4 0 81, 1 9 9 0f££#HO JC^oT 
[0 0 7 2] 

flg (blastcyst) ©fr &3l$#LfeEttlMWflS (Embryonic Stem Cell, ES Cell) 
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(CV>f ^n-f>j;i^J/3>t -5 (Proc. Natl. Acad. Sci. USA, Vol.77 
, No. 12, pp. 7380-7384, 1980 ; ^H^fF|^4, 873, 191#£*#) „ 

gj^T-n (heterogeneic) h ^ >X S^x — y # V?X|II±£3£SH"3*£ ^. £ <fc »J 
. ;* ^^KD&IUfC^oT, Jft^E (homogeneic) h 9 x~ y V ^77. 

[0 0 7 3] 

>v v vyv v*?v7.\ tit. *»w©v^^AiDsa&ii- K-rsw^Ett 

fflU^f>f^^f^tl/^>>a>S (#ffl#l?ff55,464,764#£^ ft5 
,487,992#^$g, |H5,627,059#^fg , Proc. Natl. Acad. Sci. USA, Vol.86, 
8932-8935, 1989, Nature, Vol.342, 435-438, 1989& E) & JB V^fNK"*"* * 

[0 0 7 4] 

r^#j fi, #38«©*>r«* (5c^#, iffi&tt. 
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£*l*§6** ^M^t NMJatt (CDR-graftedfii#:) , Mt>* IZK. hffi#m& 

*n--*-;i/jfifl:©»-£icte, igG, igM, igA, I gDfesv> 

[0 0 7 5] 

, i&HJCjSUT^nW > hT^rL/-?> h (Freund' s Adjuvant) fcfcfcJC, 
-f*, *3r, #vS>SV^itf*/, «£ U*Sf£ L < 7 7h, 

[0 0 7 6] 

3KUXV^S*ffliia^S: fe^fe^JKii IT, i^StCJtfi: Ct 7 □ >f > h 7 V 

=L)^y h (Freund' s Adjuvant) 7 a ;h, A ^E;!/ 

f^fflStlfe b^yxVzL-vtrMysZ^ti) ©^TW> J&f*JI*f, MW, 7*;K 

KA^>d vx»astffS!i^(c i jbm&m&9f't&fr&&wt&m't 
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[0 0 7 7] 

^.#^f (Nature, Vol.256, p. 495-497, 1975)&tf -£tUC*p £ S^gfjf 

[0 0 7 8] 

P3/X63-AG8.653 (653 ; ATCC No.CRL1580) , P3/NSI/l-Ag4-l (NS-1) , P3/X63-A 
g8.Ul (P3U1) , SP2/0-Agl4 (Sp2/(K Sp2) , PAK F0&§ m*BW5147. v V 
fi&^:nn-V210RCY3-Ag.2.3., h * X D - VU-266AR1, GM1500-6TG-A1 
-2, UC729-6, CEM-AGR, D1R11&£ V^iCEM-TlSfc^Mf £ Z. t. tfX* £ £„ 

fc tJ x ;i/ © ig#±vi © bu ifc © v # ^ A*SflSf£ T* M v > j&mfiK ic *f 1" £ ft & 
, «^.«RIA^ELISA^t©*3R^S!lSt£tCj:oT«!f)e-rSii:K:J: Ufrfc^ di: 

[0 0 7 9] 

A>f^ij F-T^^^^y^n - 1 ;i/ jjiiftoii ii, K - v £ >f > bf 
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*&m±m «t» tc ^ y ? □ - j-jiffifr & m%. z s fc * sc jg v\ e, *i § e> 3&se»*« 

[0 0 8 0] 

S*«il!li:lTtt, #I;U£, Ham'F12fgifc, MCDB153*gJfifcS V^ite*;!/*/ A 
MEM^pfi!S^t<Z><S*;i/S/^Ai9flfi i atJflICDB104^f«i, MEMtgifi, D-MEMfgifi, RPMI1 

>3?il^nvh^^7^- (DEAE£feteDE52^0 , tS>f A/^n^'J 
[0 0 8 1 ] 

1997^ 4 7 8 KTJrM 8 4 JO . 

[0 0 8 2] 

*mwiz&\-fz> rap ^ ^m^j tt, ae^x^Wtcf^KStis^y * n— 
* n - & « i» "T -5 o 

h>f Ay ^n^U >ffi3fctf)^S«Sc«> IgG, IgM, IgA, I gDR 
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[0 0 8 3 ] 

, 3Sl.6#, £10#, 1988^^#^3_73280#^^S:#Mb^^^^8gt-S 

(H«Br3Kflg«S:3- Kt5SIJ!IS*lfcVD JJtfi?) ©TSfelC 

K-T seated) ££^7\-f F-T^^IltT-?^^; ? n 
-^ffift&n- Kt5DNAfr&»#lfe}gffi«sV L I^ (.L 

5DNA^&ffifflfeC L lfi? (L«J|f««S:3-KtSCl^) # 
[0 0 8 4] 

i»JDNA«:itl}ft, 1DN A&33J&fflRg&;R (M/LtfEcoRI, Hindlll^t) & 

ffl^TMltU (M;U£o.7%7#n-x>F;b^ffi) KttLTV-tfyy 

fiftf&ffe, V-jtj-©&«&#U 2El7KffiU 0.25M HCl»?RlC15iMSrS 

t. #C^*C, 0.4N©NaOH?g?fcJC10#|S[«U *0)ISI«^^tCS!t"t*. S&lCj: 

y^;b#-ic^u 4^5gg^^;b#-£tmiKLT2xsscT*2iiiffi#t-3 = 
^/*-&+^i!s«iLfe«, ^-f*>^ (75-c, 3&igr) zn^o *4*y>? 
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i^T^fC, M7Y;i/^~$:0.1XSSC/0.1%SDS^^{CAtl, 65VH30&lBSjt!M't 
So #C^T?, 3XSSC/0.1%SDS^^(CS-r o »e»*lfe7-f;i/^-S:^l/A>f^U 

[0 0 8 5] 

j5J&ifi&;i3J:tfl$ia 2XSSC/0.15KSDSig?ft, lO^O) ©=b 

[0 0 8 6] 

Charon 4A, Charon 28, /I EMBL3, X EMBL4^) JCJ|fl#j&», S77-^^ 
#-T**B§® (05*. tf, LE392, NM539^) fc^ftSESIU ^;A5>f7*7'J-S: 

) Jit^M£) $:MV^T, #I;U£^> h >^-r If^Ss (Science, Vol.196, p. 18 
0-182, 1977) fC^oT, 7 9 - # /\ -f :/ U #>T if - 5/ 3 > W |?@B#I£*l 
feVD J SV^iV Jatfi^&^-^tJiK^-r-r :7**a->&#3„ 

ti v H (vdj) ang^fe * v > « v L (vj) ate^ £ ^ t? n t ^ & ^ £ & 

[0 0 8 7] 

> attest hM^D^'J ^ae^iSSIB^lSvxffillHSSrSpJfflLTt 

he r ^e^&tfn he icmte^izmm-tz-wxc r^^^-w^xc k 
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[0 0 8 8] 

^fls^ftCte, 09 jU*, ?0->Igl46 (Proc. Natl. Acad. Sci. USA, Vol.75, 
p. 4709-4713, 1978) # £ ©3kb©HindI I I-BamHI$T# £ ? U - >MEP10 (Proc. N 
atl. Acad. Sci. USA, Vol.78, p. 474-478, 1981) £ CD6.8kbCDEcoRI#T# £ ? 
D-^^btM^, t h©^ A ^"Charon 4 A ©Hael I I-Alul>^ y A 9 >f -?=y U - 
(Cell, Vol.15, p. 1157-1174, 1978) ti h C /c JUS^S:^*, :r>^ 

««&«#UTV^DNAWT^rS:#lt'rs. thCr^m 
hJ^BJfFMDNA$:HindIIIT'^mU, 7#E 

[0 0 8 9] 

A«pSV2gpt»SV^ipSV2neo^f©»3K/<^ - »Cfl?2SJCt3!oTffi*jitf. Z.<D%k 

* # - icses-t -s r n r*s £ . 

[0 0 9 0] 

£©J:3K:LTflMRUfc*;*9»£^J*A«^**-&, #[;U£P3X63 • Ag8 

• 653M&£VxteSP210jM£:V^£, g £ Ji*7l#&jg£ LT V ^ V ^ ^ Wfl£mJ9S 
{C^D Htt^tS, DEAE--?*;*. h^>&, U >»#;i/S/*M£S>.5^tt 
*»§¥?L^JCJ:»J3»A-rs. ^«*K&iiWJffitt, #§^*#-tC^A£;fi£l£^ 

[0 0 9 1 ] 
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aM&tJ&JCfcWS nibmffift (CDR-grafted^fls) j \Z % fc^I^WiCflsSH 
[0 0 9 2] 

#&U tftJS^WWWtCiiCtg^-rsaSffi-efe* 3o<Z)«« (Complementarity- 
determining residue ; CDR1, CDR2, CDR3) £f|U £ £. ^^fI^©*NfiWc£: 
tt, K3offl«tt^)i1i«©|&tlC^^SJt«»«#Stlfc4o<Ol!g« (Fram 
ework ; FR1, FR2, FR3, FR4) Srtgfo 

k h-r Ay tfU^V >m&<Dfe1$ffl&l*s IgG, IgM, IgA, IgD& 

tflg E^©r-r V*4-fVL& y#*B^©T3 yMBEi&^-tstf. #$88! ic 
PS ^ 2 n & % (D t? i* & v * „ 

[0 0 9 3] 

*»rotc*ftst: hM=Ey tu—t-frffim*. m*.&&>T<D&$izbTmm'r 

tt, #^¥4 - 5 0 6 4 5 8 -&4*$g&tf#B8BB 6 2 - 2 9 6 8 9 0#^$g^&# 

lit, ae^x^WMwrs Bp-b, v#*=ey tu-j-jitfi 
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*fct:h>fAyyn>ru >5t^^ e>tufHv^^ H^C D Rtzttfo-t 
[0 0 9 4] 

#flE L/ feST -J^HiCD Rlfi? tSiHh H«lfc4S^&S83i «Tffifc <fc ? ^ 
[0 0 9 5] 

So 

S. t h7>X^x--^7f ^it gfcfg (Nature Ge 

netics, Vol.15, p. 146-156, 1997; Nature Genetics, Vol.7, p. 13-21, 1994; 
S¥4-504365^4fc« ; H^mM^^W094/25585#^# ; Bl^x>^ 6^^ 
, H4 0~I5 OH, 1 9 9 5^; Nature, Vol.368, p. 856-859, 1994; &t>*# 
*¥6-500233-i§-4fc«) lC|H«<©^j5StCfl6oT^lSf Si^^-eS*. 
[0 0 9 6] 
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^n-^-^St^O— 8Pf)"CDlB«S:«l*b, *#^lC«F(ab' ) 2> Fab', Fab, 
Fv (variable fragment of antibody) , sFv, dsFv (disulphide stabilised Fv 
) &6W£dAb (single domain antibody) V%>& (Exp. Opin. Ther. Patents 
, Vol.6, No. 5, p. 441-456, 1996) 0 

zzx*. rF(ab') 2 j fotf TFab'j >fA;^o^ij> (^y tu-±)\, 
*J 5831 3 4x, fc>S?««*©2#<0H&HK:#£i-5s;*;i/:7-f K*§-£<0t&ffe-C 

H (H««T3E1B«) i:C H rl (H«l^««tficOrlia«) i:^^j:§Hi77^ 

:*> h&SS{3i"*.5£fc#T?£5. 2 oCDffil^&tfitt:?^* > }>£#-<rFa 

b'fcv^. I gG&^S/S/TfJMi-**:, H>S;jS«'f I ©2*©H«K!ItC 
-T -5 P 7s Jl 7 J KMlir <£> T* "TO 3 *l T tufB 2offl Fab' ffi t > i?fl^c T* o 

#:77^>b 5:F(ab') 2 i:VNe> 0 
[0 0 9 7] 

Hits. 

j * n - b mug. 
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rrf, l&SB (3) tcffilRcD^y^D-^^^^RKSIjWliStt, IPt>, 
taia (i) ©BUJgittt (2) ©A-f^'JK-Y^14tS€;^n-t;i/^ 

[0 0 9 8] 

rrt r^»jcfF§3ti^s*i#j fctt, JStt&SU #3KSn, *f*&K JW»J 

, gcjtau mmm. %itm. %mm. m&m. tmau ttmm* mwm 

ifcfflv^r^CfcD, *S3!U AM, ffltffl. mnffl, ffiftfBU MM, #^-fe;i/M 
[0 0 9 9] 

m, ttm&tf^, mm&jzk. mrnmm 



4 9 



ffiiE^2 001-3090585 



4f ¥ 11-371382 



©##14 2 -5 mfo IC 0 . 1 n gffift/n 1 lOmgjfitt/m l*fi 

#IC£^T 1 k gftS&fcy, 1 /ctg— lOOmgCDStf-^T*, L < &50 # g~50n>e 

[0 10 0] 

o 

[0101] 
[0 10 2] 

HWJ 1 "79^ BjRBflS^ n->CH12F3-2©«i|&Ut'ffi^©fltS 

£ (C J: o TJ^trf^H L £ IL-4, TGF- 0 & tfCD40UC J: § titiKOft&ra 
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mzigUfrblgA^at^XXj yf-M&Z. (CSR) Srjgi-rv^^BMifi^a- 
>CH12F3-2£#6#£|SI$t&CLTig#l/£: (Immunity, Vol.9, p. 1-10, 1998; Cur 
r. Biol., Vol.8, No. 4, p. 227-230, 1998; Int. Immunol., Vol.8, No. 2, p. 19 
3-201, 1996) „ 

^HHMl2F3-2&IL-4. TGF- 0 &t>*CD40LT'jfnj$fct- £ JffliK©»l$HlfelC* 

:RDNA#|fefflS*lS 0 

(Curr. Biol., Vol.8, No. 4, p. 227-230, 1998) t IU$I{C bt^T©i 

[0103] 

IL-4, TGF-/3 ^^CD40LT*Mbfe^B^CH12F3-2^O f ^flfiS:(Z)M^j^<7)^ 
Se-^JSftK^SJ'ea&SS/^n'N.^J/* F (cycloheximide; 200ng/ml) <D 

, SDNA&ttMfcLTfli^tCfleoTPCR&ffV^ S ^SH&J&tf S a @2?[l£^fr3jt^ 
DNA&JfillgLfeo PCRtt, — *f©^9>fV- aFl&t»R3£MVA£PCR, MtflC — 
M CO 9 >f V - a F 1 St. Tf/i R3 & /S V * PCR & o „ 

^f^i: l/TGAPDH (glyceraldehyde-3-phosphate dehydrogenase) £ n 
- K-TS^y ADNA^IlI^JCPCRtC £ »J if lpab^ 0 

PCRjg«, Xfy^A^DY^ KSS6JC«fc«^«5cag&{C«Lfe. 3(7)M 
^£01 (a)&t>*®2 (a)lC^f . 
[0104] 

L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Molecular Cloning ( 
Nolan, C, Ed.), Cold Spring Harbour, 1989) IZtiE-DXt&PCRMyolZttLX'V' 
1f>A>f:/U #V i£->>3 >&frofc. fcfc, SSaifim 10kb©EcoRI^J 
RFr $T # I gH703 £ H i ndl 1 1 & tfEar I X flj ft 0 X » fb ft -5 1 , 155b P © DN A (ft # & M V a 

(Genbank #D11468, DNA#-^ 1993-3148) (J. Biol. Chem. , Vol.268, p. 4651-4 
655) 0 01 (b)^t>*02 (b)JC^-r. 
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"7?*BjjMCH12F3-2lj:, b#-f >CDJW»IC «k »j * v=f-%WkX\Z. 
[0 10 5] 

HM«2 -*>f h*>r>#ff«Lfe-7^^BjWilS^n->CH12F3-2T«3S*<if3ft 

V^^BMSS^ n->CH12F3-2$:0JM^©™fCf§JiL, M^n^'J 
-f-CD ^ ^ ^ * >f -/ ^jfflSI A©38# Srfi -5 3 £ tfmm £ *l£ itte^©^CH12F3-2jffl 
ffifribCD&M*. ffiJfftlPCR^frJH (Nucleic Acids Res., Vol.23, p. 1087-1088, 19 
95) ZmmLt-V-fUyi/ayV-fh?* hn4 7V #Jl£-i/ay& (supres 
sion subtract hybridization (SSH)) (Proc. Natl. Acad. Sci. USA, Vol.93, 
P. 6025-6030, 1996; Anal. Biochem., Vol.240, p. 90-97, 1996) \Z&*)&frtc 

a 

[0 10 6] 

it. PCR-Select Subtraction Kit (CLONTECHSg, i] % U : K1804-1) &/§ 

IL-4, TGF-/3^:tJfCD40LT'5^ra$UiftL^V?^B^|ffSg^n->CH12F3-2, m 

(Nucleic Acids Res., Vol.26, No. 4, p. 911-918, 1998) £ |eJ$HC bTpolyA + R 
NA£«U lk^T\ DNaselT?&gLT8L\UTV*S#fcL*l&V^y ADNAfc 
8fc*L&. &^T% #^(Z)polyA + RNAKM$:aiC^e^^S:«VN^{C^oTc 

Mtifc 9 □ - y CH12F3-2fr £ mm L * <D cDNA £ # * m *E T'M-a- L t X * - 
cDNA (tester cDNA) fcLTJI^fc. — 2f, *W«©ifflJBfi3fc(Z>cDNAS: K9>f A 
— cDNA (driver cDNA) ^LTfflV^, 
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[0107] 

wmmkjkx$mm%fcm'E^-3-r)\<\z.'&L'DX. ^*#-cdnac a -cdna 

cDNAJC, 3> hD-;bil LTMPS^Hael I IT^^TLfe 0X1747 T-^DNA^:^ 
* (ltlOOOO^E^Jfc) lNX2>Z.hL\Z& *J ^n#-L£o If:/ h ^ 3 >£>^> 
m^T-^DNA&^^irbT'^lOO^C^MU^o 

•9-^ h^? */g >$tlfecDNA (subtracted cDNA) S&lCfi£o TT-^? # 
- (Promega§g) tfilc* n ^ K^>f U - Srf^iSLfe. SE^B 
hm^(CLT> fK9>f ^9U-©2,000=in— -S:, t^771/>J/^^/W^ 
U #>f if-S/a >?£IC J: UX^ U - — ytfLfc (Nucleic Acids Res., Vol.26, 
No. 4, p. 911-918, 1998; Bg)£&;&, Vol.29, No.Suppl.17, p. 451-459, 1997) 
o tSfia^^^-cDNAAtf F9>f A-cDNAtf):g.* & JfclfffiSIR 1/ / W 

-^DNA£/W ^'J #VX£it£r £iCj; * X1747 r - WMZStiir U - > 

[0 10 8] 

iR#tt«f« K7>f a - cdna ^n-^y* ffi x # - cdna :/ n - >ac 

IB #J £ DN A */ - ? x > -9- - & V n T L . 

, IL-4, TGF-/3^t>*CD40LT'flI^[L/^V^XB$IH^^^->CH12F3-2fe^V^^i^ 
fUM^I^Iffl^Tb^liWLfemRNAiC^fbTS^ (L.Sambrook, E.F. , Tom Maniat 
is., Second edition, Ed. Molecular Cloning (Nolan, C. , Ed.), Cold Spring 
Harbour, 1989) IC J: *J J -if > v -r ■< > ^ £ 0 -t<Z>*g^ 115? n 

D->CH12F3-2T*«, IL-4, TGF-0 &£>*CD40UC «fc £iMlC J: »j M 7 S^Oite 
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[0 10 9] 

( 1 ) ABCD-l/MDC (8 4TJ->) 

(2) IFNrSStt (2*D-» 

(3) I-a (MHC class II) (l^a->) 

( 1 ) 23C9 (3 ?D->) 
(2) 15B11 (7 ^n->) 
( 3 ) 8B9 

(4 ) 16A9 ( 1 ^ □->) 
[0 110] 

*^h^^S/a>^n-->y^S*fCfft>nfcifc*<«lS34xfc (J. Exp. Me 
d., Vol.188, No. 3, p. 451-463, 1998; Immunity, Vol.5, No. 4, p. 319-330, 19 
96) 0 

[0 111] 

^mms ^^fSe23C9©mRNA©V^XBHHJ5S^ D->CH12F3-2ctil?©^Jg 

I L-4, TGF- 0 St. tfCMOLT? MM L £ V ? * B M ? n - > CH 1 2F3-2 tp T CD ifc£H 
Se23C9%3- K-TSate^^^OlfSaoSSS:, (L.Sambrook, E.F., 

Tom Maniatis., Second edition, Ed. Molecular Cloning (Nolan, C. , Ed.), C 
old Spring Harbour, 1989) &C#£oT J —-tfyfU V 7~ 4 Zs tf\Z& Mffihtz.,, 
-W^BMUZ n->CH12F3-2£, TIB© V*-f *l#©3*H©#aET^12^ra*& 

(DIL-4, TGF-/3^^CD40LCD^ o 

(2) ga^M*Itfe§i/^ n^S/^ K (200ng/ml) C0<fr o 

(3) IL-4, TGF-j8 2fetfCD40LMtfJCS/*n's:\ l 2/^ K (200ng/ml) 0 

[0 112] 
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?k^X% l&gBHJ6«-e5l^L/fe*^lSa23C9S:n- K"t«&cDNAWr^r (l,020b P 
) ©ttltttSSafrSr^n-^tLTfflV^ "biftfg (Nucleic 

Acids Res., Vol.26, No. 4, p. 911-918, 1998) £. IH^tC bTBl# L femRNA 
HlO/tig) {C^fLT^jS (L.Sambrook, E.F., Tom Maniatis., Second edition, 
Ed. Molecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) (Cj; 

[0113] 

T*^# b fe^? * B jffljfi* U - >CH12F3-2ft^©mRNAlCO % H«»C y 
y^-f >^£?T ofe„ 

^;bfll^8Kifr-f £mRNA(£>iHi, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) ©mRNAfclg^lC LTffilE L fee GAPDH mRNAcD^D y -r" -f > >f(Dtc 

£DNA£/gV>£: (&S&tt : 566-1016, Genbank U52599) (Immunity, Vol.9, p. 
1-10, 1998) „ 
ffigk £ m 3 £ <fc tf0 4 (C^ -r. 

5fcfcIge23C9©mRNA<Z>3fc3itt, IL-4, TGF- j8 &tfCD40LT*lM L fc T # * B M 
0->CH12F3-2T*#SfC3£<, — **!I»©j(!|HllST?©»3SttS«>T»3^o 
fc. m»«T*©mRNA(7)#g5ili, g Sl^«#M©#&fC J: o T PIS£ 

tlfe 0 ^iMIMT'te, #^J5IJ^©«S©SS«&*-rSmRNAC!)^S:^ 

[0 1 14] 

-5 «i IB £ ^ L T V > & V % Tf H <£> a * <D V # T? <D 3z$Q M S 23C90) mRN A CD 

BMMW (LyD9, BA/F3, 70Z/3, WEHI231) , Tffflfl&tt (EL-4, 2B4) , 
-^rmmm (X63, WEHI-3) . *$$£^ifflfl&$c (L929, NIH3T3) , ft&C7)jjSfflM (F2 
, P815, ST2) . 

Lfrlrteffb* v^-r4^©Mfia^cJ3V^T : fo*^I5e23C9©mRNA©#g^H^iM^^l^ 
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[0 115] 

t«fga^«SMT?3l#Lfe5[c^l5a23C9S:3- K-TScDNAWr^T (l,020bp) fc^n 
-y^LTMW IL-4, TGF-/3^t>*CD40LT'$!f^L/^V^XB«^n->CH12F 
3-2*^&f^i8bfecDNA9>f ^"9 U - (Nucleic Acids Res., Vol.26, No. 4, p. 911 
-918, 1998) S:^^ U-->^LT, 4o0gH®lft^D->5:Mbfco # 
a->i£tf)DNA£>j&ffl2#J&, ?£8UCfi£oT, DNAS/- * x>1J— 

lo®^n->lt 1.2kb©|fiSSS:^L/, it lo©^'J7f-l/-i/a> 
fiPffi&^i**#^©®5*Uiy# (open reading frame; ORF) &fLt^fe G flfi 
03o©^D->tt, 2.4kb<£>i&a:R£^U 2o © jK U 7f- U - ^> 3 & 

DNA©|&Si:ra— -e*>ofe (IB#J##1) o 
[0 116] 

t&faHi6M3 --^ >>^d y^-r >^T*^ffi£*ife, M&s 20© hirnaIk 

(Bf3 ££^04) #>5r3 , f!I©polyAg[S^t>*5 , ffi!i(7)polyASP^&MV^T 
if£^ $ tl lufH 1 . 2kb& t>*2 . 4kb(Z)# * © cDNA©^^#( IC JS*> *l £ 

o fcfc, t«IB , r^n-^fc LTMV^fe5(c^l5e23C9S:3- K-rScDNAWf^r (1,02 
Obp) 23C90^*cDNA©847BMl866#B©Jfi|£ffi^n?feSii:*«^*^fe, 
#*(£cDNAK£tt3MJ(Z)F^n K>0>ja#<&l6«B*»J«:, n-tf >y * 0>;i/-/b 
(Kozak's rule) (Nucleic Acids Res., Vol.15, No. 20, p. 8125-8148, 1987) 
fc$l-£LTV>fc 0 it, S2.4kb<BcDNAJCW:, 3' flJ0#BIRffi«ttJlC, mRNA©^ 
3*i&^»&JSE^-.*rSifc*«T?SS^f : -7T***ATTTA (Blood, Vol.83, No. 11, 
p. 3182-3187, 1994) #2lSf/3T#fl£ LTV^fc. 
[0 117] 

^c£flga23C9£n- K^ScDNACDORFte, #^4#jj$24kDa£^:#$ tl«198 
y|ft^e>*^S4iTV%fc (@B#I##2) „ ^-^^-^^rffiVN^TOS 
BfcOJfc^n^-tfeSSClg^ *#£B23C9©0RFO>7 5 y»BB#U£, AP0BEC-1 
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(apol ipoprotein B mRNA editing enzyme, catalytic polypeptide-1) £34% 
<£>7^ Jmm— ffi&^LTV^ (Science, V01.260, No. 5115, p. 1816-1819, 19 
93; J. Biol. Chem., Vol.268, No. 28, p. 20709-20712 , 1993) „ DNA-^- 
#K-X£LT> GenBank&£>*EMBL£flJML£o gSf- # t. IT tt, Swi 

ssPlotSr^fJMb^o "r-^-.XtfeSitB:, BLASTED ^9 A (J. Mol. Bio 

1., Vol.215, No. 3, p. 403-410, 1990) ^.t>*FASTA^n A (Proc. Natl. Aca 
d. Sci. USA., Vol.85, No. 8, p. 2444-2448, 1988) &8fV*TfTo 
[0118] 

^7fc#l§e23C9tf>0RF©y ^ J MftfB^jafetftClSElB^Ii: V^^AP0BEC-1©T^ 7 
&&W£G>75Jy*yY' (alignment) £g[5lC;^-r o 

PR0SITE (Nucleic Acids Res., Vol.11, No. 20, p. 2013-2018, 1992) &Mvn 

t&77^ y 2/ u;*-s/K/s* ua-^-K 7^7^ -if 

7 7 5 'J - (cytosine nucleoside/nucleotide deaminase family) lCM"t"-5S 
© 7 S / »SI#I tf» iC^# $tlT^UT I 7^^- - if iStt © fgffiasft 7? & £ 2/ ^ 5? 
yl^rHr^ is Vy^T ^ — if ^Etf" — 7 (cytidine/deoxycitidine deaminas 
e motif) £;£UTVa£ 0 * ^7 v**/ K/2 # 1/*^ K ^7 ^ -*--if 

7 7^'J-lt »K#M'fi>a^J ? M'f±TO©BH^J©^BlBf'f4(ca^v^T, RNAM^t 1 

7^-if (RNA editing deaminase), */f »?>/ft^J/J/f ^ U- hf7 5 
— if (cytidine/deoxycytidylate deaminase) , ^.tJ J CMP/dCMPT r 7 ^ — if IC 
3MS3tl<5 (Cell, Vol.81, No. 2, p. 187-195, 1995) 0 
[0119] 

UPGMAS&IC**;, RNA3g^-r7^:f--ifT*&SAP0BEC-U UXZ/ F 

vy^rT ^^--li^-ycDW&ftT^J y*y V (alignment) -&mz.3kffiM 

(phylogenetic tree) £ffr&L£„ fcfc, Jfc«tCffiV^fc&$ngB©BB#U;J:T3B 
© U GenBankJ: U A# L fc. 

t: U**/ FT r 7^^"-if : L27943 

"7tf*ffi#5t ? U7ti/ KT r 7^^-if : AA388666 
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S.subtilisft5fc*# X/Uri/ Kf7 5t-tf : U18532 
E.colimtei/?-i/yTT : X63144 

tfit^ffiSfcAPOBEC-l : U10695 
H h ©&AP0BEC-1 : L25877 

ft&APOBEC-l : U10695 
V<?*fi5fcAP0BEC-l : U21951 

T2/T4:7 7-S>ffi3fcS* U;*"^ K^T^^-if : J05172 

h&3feS* U*"^- K^T : L12136 

S.cerevisiesfi5fe^ # ^ K^T ^ — : U10397 
[0 12 0] 

*§5iS:B[6K:5Vr. *^lMfi23C9©^^^>T : T^^--^ r; E^-7li, 2 ^ 1/ 

mMr y ^ ^ - -9- y - -f iz mm x* & o £ , 

— AP0BEC-lCDC^3fg{W{C##1-£ CM ^ > lC^/u^ifKi|Sc (Leucine-rich re 
gion) ^£hS6fc<2^S#fflCMMT*&3£#*<3*lTV^ (Proc. Natl 
. Acad. Sci. USA., Vol.91, No. 18, p. 8522-8526, 1994; J. Biol. Chem. , Vol 
.269, No. 34, p. 21725-21734, 1994) . ^c£flg B23C9&, ^<Z) CjfcSgflUlC n >f 
£/>lCWA/£«c (Leucine-rich region) &^LTV^fe„ * fe, 23C9(DSfI^C 
tf»©4 ofiDD-f tf-tf-^f, 9vK h<Z>APOBEC-l<Z>Leuciiie- 

rich regiontftfcHJft#3*lTV*fe. 
[0121] 

APOBEC-lORNA^Cft^-^CJi, Phe66, Phe87, His61, Glu63&t>'Cys93;tf 

^P^>^tC^#$4xTVNfe (Trends Genet., Vol.12, No. 10, p. 418-424, 1996; C 
ell, Vol.81, No. 2, p. 187-195, 1995; J. Biol. Chem., Vol.270, No. 24, p. 14 
768-14775, 1995; J. Biol. Chem., Vol.270, No. 24, p. 14762-14767, 1995) „ 

zommfr e> 23C9S e rmsh^ t ^ - -tfistt & * -r s r £ t>mm znz 

o 

[0 12 2] 
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$e>&C, kPOBEC-lRZ$E.coli&&0i/?-yyTT$-}-- j e (ECCDA) it. -£ft 
£c7)C5fcMKC, Bffi'&4t3& ^ > (pseudoactive site domain) fc^-f-g) 

z: h ft r v n -5 ^23C9s e apobec-1 ^ m&<?>&m&itBGL K * >f > & 

OBEC-1 & tfECCDA JC T? & -5 Z. H & a* L T V * -5 0 

Z.tlib>(D^^-frh. ^^^nSQ23C9$:, AID (activation-induced cytidine d 
eaminase) fci*M&bfc. JSAT?fc#Ig &23C9& AIDfcffc^S . 

[0 12 3] 
£%0!f5 AID-GST»^ge©S8|Si 

V-AID-138 (Se^iJS#3) &0*AID-161(Se?!f#-5§-4) , — *f©:79>f V-AID-1 
18 (@OTg#5) &tfAID-119 6) , MtNCTaqjtfy * 9 V^fc 

PCRJCJ: Vnmz'&^-cmmis&o AID-118£AID-119©|SIJCM:>f > hn>^#S 
-tZtctb, AID4V ^ y ^DNABB^Itcajfe-tSPCR^Sr^fC^JW'rSit^T? 

#£ft£PCRjg%£, MUCfi£oTpGEX4Tl^ (Pharmacia^) tfnc-tf-y 

$ ft £ ^ A I DcDNA C7> mmm^l * IC Taq^f y * v - i? CD IC ft 5fc ^ & ,6^M 

[0124] 

S&tC^oT, ^^^^-T*^M®DH5a Sr^SttetftLfe. #e>ftfc^R«SI 
#&ig#U ^^AID cDNA 5: , GST (glutathione S-transf erase) tCDi^gfl 

3!ft>7^D-X77^f^-^D7hy77-{- (glutathione agarose 
affinity chromatography) & M^TintiSLfc (J. Biol. Chem. , Vol.270, No. 2 
4, p. 14768-14775, 1995) . 

WRAID-GSTHt^gBO^SS:, ^^JC^oT> 10%SDS-PAGE&tf$B*£&& 
(silver staining) tC,fcy#tffUfc. W£M©*»aDH5 a # fcjtffffl Ufc 
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<£U##rL£ (Genomics, Vol.54, No.l, p. 89-98, 1998) 0 V M A tC^M 

©75 7^##l 8 5&M1 9 8 #B -S^fifc^*- K£-^t?v;i/^-yOl/ 

J/tM^^K (Proc. Natl. Acad. Sci. USA. , Vol.85, No. 15, p. 5409, 1988) 

[0 12 5] 

6 AlD^e^i/^^^^r 

AiD^j/^^^-rT^^-^fSttS:, mmt.mmzL-zwfevt=. u. Bioi. ch 

em., Vol.270, No. 24, p. 14768-14775 , 1995) „ 

ffim~emm^t=.nm&iv-Gsmiitm& (2, 4, 6, 8, 10, 20, 40, 60, 100, 20 

0, 300, 400, &t>*600ng) 3.3^ Ci(D [ 3 H] f 1 ^^ V (24.8Ci/mmol ,D 

uPont|g) i Rt5250/i£M2/^^>i:i:%JC45«M<Z)TrisS:^tfjRHf?K (pH7.5, ifittlO 
/il) #*e2#^4B?|8I>f iVdfa.^-S/aS/Lfc. #C^T*, ^Jf* (1 
0/ig/ml-e2 ,u 1) Jttf^^rS/^ U (10 /i g/mlT* 2 1) &iDx.TS/S £lh 
0>fc. &V^T?, 5§vi>^i|{cj;U^^'M^$:I^VNfe^, iSlStB^ (4*1) & 
/K'Jxf u>>f 5>-t;bn-^II^Dvh^57-f-^i/-h (vwR§g) tc 
£$L£„ V^D lf;i/T;b=l-;i//10%HCl (7:2 v/v) cfj-eJSM^ 

■tir^o :/b-h£, SS0>» (254nm) tCW L/T«Jtfb 0, 7^3f 5^ 
-rrt-^rS/tfU ^VfCM/ft-f K&j&^HU&Ultiaa Gold U- */ g >?R 

(ftCiD^., fcttS/^lz-S/s^fttf (Packard$g) ttll/fc 

[0 12 6] 

AID-GSTiH-^ga (300ng) ©S/^^^-rT^^-^Jgft®, i/^py-r 
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T^-1?<Z>#MlftlS«![T*&£-r N^t KntfU (tetrahydrouridine, T 
HU; O#M40/*M) (Calbiochem|g % USA) JC «fc*IHW»*S:, ISIBtra^CLT 

Euoic^-r, AiDsa^s/^^v^r^^— -tftsttti, thu©^^ 

AID-GSTM^S (300ng) (Di/^Vy-rT $ I^b- 
MfcMT*££l,10-o-phenanthroline ( 0 7*rM20mM) -fciO^iSffiSSMffittT? 
&£l,7-o-phenanthroline ( 0 72rM20mM) (C £ 5 m.W%JMk &, Bui3£ HOitlC 

*§:SI££:, 01 1 JCj^-T. AIDSe^e/^^V-rT^-^-ifM'ffili, 20mM©l,10- 
o-phenanthrolinefci: U *&91%IHiF3*lfc. ^^'f£MMffi#"e&£l,7-o-phenan 
throlineT'li, *&13% 0**IS*3ft*i#*o fc. ^©M^> AIDSS&, APOBEC-1 
i: WPB*lcj[g$Glfe#i» J/*- s? > -rT 3 ^ - if T* & £ d £ #5* $ fe. 
[0 12 7] 

HJSM7 AIDSS^AU-rich RNA'\(&J|g-&tt 

JHSI A APOBEC-1 tt, AU-rich RNAtCM'n L/ (Trends Genet., Vol.12, No. 10, p 
.418-424, 1996; Cell, Vol.81, No. 2, p. 187-195, 1995; J. Biol. Chem. , Vol 
.270, No. 24, p. 14768-14775, 1995; J. Biol. Chem., Vol.270, No. 24, p. 1476 
2-14767, 1995) , * fcffiS&H^ Sr^ftf- V b U ftfffi*(Z)#fiTT apoB©RNA»Jfe 

[0 12 8] 

A IDg li, APOBEC-1 £ «tjg Sr^-T^hh^lC {Sfg fft&S/f 1 Py"r7 

^t-SiStt&ttSifcfr&, AIDgB©RNAl^yfr[4£!J|^S£aMC, APOBEC 
-lORNASK^fe^AU-rich RNA (5-AU) &t>*a P oB RNA^^M^'ffi^^t^ L ^» 

^;i/U * -7 s - 2/a >Tvfe>f (gel retardation assay) IC33V^T&, AIDS 
eii, AU-rich RNA (5-AU) tC*g-&te£:a*3 fcfro fe. * fe, in vitro apoB RNA 

[0129] 
HS£#f8 AID mRNA<Z>fflift"e©$89j#*fr 
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AID mRNA©#«fflffi-e©$&J§i&, ^ ^ O y t- 4 > «fc *J (L.Samb 

rook, E.F., Tom Maniatis., Second edition, Ed. Molecular Cloning (Nolan, 
C, Ed.) , Cold Spring Harbour, 1989 ; • 8tlffi\ ^A&fr^&Ky K 

^-y^J , ¥±*±28fi\ P. 133-140, 1992^) lCt£oTDI^£ 0 

3<JpF^OT©«RNAtt, (165 fl«> m> >«, U>^flP, 

IB. WJ», JfflU) ©#^JCfi*-rS*Wlia^e>SE» (Nucleic Acids 

Res., Vol.26, No. 4, p. 911-918, 1998) hL |sf$ilC LT3J# L £polyA + RNA (#2 
/ig) fcffl^fco polyA + RNA®^"n v'rJ >^©fc«)0yn-m fyfBI&fifeMT* 
3t»LfcAID (23C9) Ki-*cDNAWf>i (l,020b P ) <8jft|!ftt«3«#&:7a - 

^fMilL/T, GAPDH (glyceraldehyde-3-phosphate dehydrogenase) (Dm 
RNA&fifflBJCUT^n >y^>C >^b£ 0 GAPDH mRNAtf) :/D y -r-f >?(Dfrtb(D7 
n-^tt, GF^^-f V-^t^GR^^-f V-^^VN^RT-PCRlCfc »JiflflM$tlfeDNA 
fcM^fc (f^^^S : 566-1016, Genbank U52599) (Imunity, Vol.9, p. 1-10, 
1998) „ 

2lc*t1\ 

AID mRNAli, JMfJRU>/tfflf (mesenteric lymphnode) T?3iV^3K 

[0 13 0] 

AID mRNA©#SU >/tttJffi»7?©^ 
AID «RNA(0#ay (Imunity, Vol.9, p. 1-10, 19 

98) JCfl£oTRT-PCRtCJ:»JjJ?«f Lfe. 

l/T<Z)mRNA&, V? U >/\°<|£M8 (/Wx^fi (Peyer' s pate 

h) , iti'j>;m ««y>^*u, jra, *«, mm) &m 

SfefrbSk&t (Nucleic Acids Res., Vol.26, No. 4, p. 911-918, 1998) fcEPHfclC 
LTIfc#LfcpolyA + RNA£^MJC, fitj&Kl J: *J5S£IE^»3RJC J: »JcDNAS:|H$SILfc 
o #£*l£cDNA£££MfC, PCRJCfcUAID cDNA&tfGAPDH cDNA&ifipg L AID c 
DNAcAPCRtCte, |rf«E©— ftft-J^J V-AID-138 (BB#I## 3 ) &£>*AID-161 (@H 
#!#-^4) , -*f©^-f V-AID-118 (SB?!I#^5) &tfAID-119 (IB3W^ 6 
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) , dferjf JCTaqaK U * ^-if &JS^fc. AID-118fc AID-119tf)fmiCte-f > h O 

M^&Sl 3 fc^t\ 

AID cDNAte, |&M(D^t(Z)'J >Attffi^T^m^tl^ 0 U yAffi^ 

[0131] 

0 $gffiffc*e#;*B<|IIJ&* D->CH12F3-2T'tf)AID mRNA<Z)jigB£|ft#£3| 
IL-4, TGF-j8 &t>*CD40LT* 0 72rM60B£r^M$fcLfcV^;* B»^ n - >CH12F3- 
2t£T*tf)AID mRNAtf>MB£lft#gJJ!&, (L.Sambrook, E.F., Tom Maniatis., Se 

cond edition, Ed. Molecular Cloning (Nolan, C. , Ed.), Cold Spring Harbou 
r, 1989) (C^ot;-f >^D>yf^f > ^fC J: 'J I, £ D 

V^XB^5fia^n->CH12F3-2$:, IL-4, TGF-0 ^:t>XD40L(D#^T"e^-a^ 
ffi (0, 3, 5, 12, 24, 36, 48£ £ te60B£iS) ig#b£ 0 

#J^T% fffS3H^jT'«I#bfeAID (23C9) £ 3 - K^-S cDNA$f# (l,020bp) 
©Sflif'S^#:$:^n-^i:LTfflVN, (Nucleic Acids 

Res., Vol.26, No. 4, p. 911-918, 1998) h |Hf^lC L b £mRNA (#|¥l0^g 

) iC^fLT^?^ (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Mol 
ecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) {CjcU^— if 
>^D7f^ ytf&fi^tz.o 
[0 13 2] 

>!f;b«^*!&f £mRNAtf)jlte, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) CDmRNAfcJUlJC LXWlE L GAPDH mRNACD^D v ■< y ?f (Dtz. 
tb<D7u-7&. GF^'^-r•7-2fct) ? GR^'^-rv-S:MV^feRT-PCRiC s ^; yif(iS$tl 
feDNA^Jg^fc (fg^^g : 566-1016, Genbank U52599) (Immunity, Vol.9, p. 
1-10, 1998) „ 

Ell 4 &C^f 0 

T^XB$HJ^^D->CH12F3-2T*©AID mRNA©|gJiii, t^f h A>f >tC ASi 
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s y , 48i# h« # e> #c # ic «sj> -r s r £ 2 ft & . 

[0133] 

H5fc#|l 1 V^^B0SS^D->CH12F3-2T©AID mRNA(D38*BM#tf>it-f I s * 

Vtf*BfflJI6*n->CH12F3-2cfJ-eC!>AID mRNACDlg^M^©-^^ 
f££:, (L.Sambrook, E.F. , Tom Maniatis., Second edition, Ed. Molecul 

ar Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) \Z'&iT J — *fy 

V^XBIBS^ n->CH12F3-2&, ^M^fr"^-^^ h *>f > (IL-4. TG 
F-j8 2fctfCD40Lfre>»tfft£ 1 JEU:) ©#^TT'12^TO* b£ 0 

#C^T% MfBfM#fT*Jfc#L£AID (23C9) £ =1 - K"T 3 cDN A |£r# (l,020bp) 
(DMM'&&Mft*7U-7£.LTmi<\ &*<Dmmm&e>mm (Nucleic Acids 
Res., Vol.26, No. 4, p. 911-918, 1998) H |5f$llC L U femRNA (^l^lO/ig 

) (C^fbTS^ (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Mol 
ecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) IZ&*JJ — if 

[0134] 

tf)in^®iW}-t&mRM(bMlZ. GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) <DmRNA£*g;fgfC LXW1E b fe. GAPDH mRNA(Z) "^D »;f -f y ff <Dfb 
&>(D7U-Zf\*. GF:/^>f v-&tfGRy^>f T-&M^fcRT-PCRfC J: »J*tf|g3ft 
feDNA&fl!v\fe (^^^g : 566-1016. Genbank U52599) (Immunity, Vol.9, p. 
1-10, 1998) o 

M^fcEIl 5 JC^^ 0 

AID-mRNA©#§JH^#li, V^ftfr mS©#tf)-9--f h # >f > T* tt/hS & % © T* 
&o£„ ±f3±IB3S^©-9->r h^7-T > &I«r^{C^ V^7^«-a-lC AID-mR 

NA<7) CD |§Jgg§# tfi % & ft fe . 

SrrfBI^M3T*^L£J:e>lC, AID mRNAOlB^^ttge^fiftlfiWSf-Tf&S 2/ 
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trW\*i/$ KJCfc »J IMF StlS AID mRNA©*&3Uf?&lCW:, g£l<D&T 

^i-^J* (de novo synthesis) £ h#X. £ ft* . 

[0 13 5] 

2 MfCj;SjMBMT*<Z)AID ■RNA<Z)ft$i3g& 

b im& & ^1$^ um^d^'j> ste^© * ^ * * >r * *mm*- zmm-tz*. 

O fcJffliKlC «fc 5 jftIR B MUST?© AID mRNA(0l83ISS3*©^*S«:l&8# L 
BALB/cv^X (673rMl2$att, (SLC) SI) # &«SfclCf£o TJPHB 

, n-;bfl&s^iB3a^a?jcj:yi»*Lfe. ^§mibm£, mm (Nuci 

eic Acids Res., Vol.26, No. 4, p. 911-918, 1998) £ |w[«tlC lt#iifi»^t) 
^©JWittfte (IL-4, TGF-/8, CD40L&tfLPS ( 1 ipopolysacchar ide) 
£l£Lt) ©##1^4 Bn^tbfc. &£> LPStt, Salmonella typhosafijfc 
©LPS (50/ig/mK Sigma$g) &Mv*fc 0 
[0136] 

#^T% fafBII»jT-Ift#L£AID (23C9) &=Z- K"f ScDNAKfitf (l,020b P ) 
<Z>ttM'&mm{k*-7°U--7"£. LTMV\ #*©J&ai3¥**e>Sfc« (Nucleic Acids 
Res., Vol.26, No. 4, p. 911-918, 1998) £ m&lC LT3t» L fcmRNA (#S¥l5>tig 
) &C$fl/TS2£ (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Mol 
ecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) ICJ:*J J— if 

tf n>%£3kM't SmRNA©4li, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) ©mRNA&rF28S ribosomal RNAfc^g^iC LTlflE L fc c GAPDH mRNA 
©^n-yfY >^©£#>©:/n- GF^-f V-&I>*GR:/9>f v-feMV^fc 
RT-PCRfC <fc Ui^ffiS tlfcDNASrMV^fe (i&a&tt : 566-1016, Genbank U52599) 
(Immunity, Vol.9, p. 1-10, 1998) „ 

1 6 ic^-r 0 

iE^f^IiBIitlt LPS©<fr, LPS+IL-4, , £fettLPS+TGF-/8lCj:£ 
Mfc{C£*JAID mRNA©#§I^m^^M^tUfeo 
[0 13 7] 
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H$S#I13 AID mRNA(Z)in vivoT©|8^g|# 

#S*!Ii»tCJ:SAID mRNAtf)in vitroT*©&3iS&##, in vivoTffcjg* 

BALB/cTtf*, (6#Ml2jgf&, 5 R5, SLC§g) ¥^ifil^ (SRBC ; sheep 

red blood cell) (1X10 8 M, Cosmo Bio. §g) £0^p*r&#-t § £ £ &C J: »J & 

(clonal expansion) ^tt^JE^'frTlli?^ (germinal center formation) j^^jBfs- 
[0 13 8] 

fMSffl (OH) , dfet5tC^«Etfe (2, 5&tfl3Hg) SC-f?J|&bfcj|« ( 

#p 5E) frbmmL fcmmm&fr e> po i jta + rna & msg l £ q 

MpolyA + RNA Og-2/ug) i&fEUlM £ MMK It, AID (23C9) 
f £cDNAmJi (l,020b P ) <7)^'f£^Hs^S:^n-yi:bTMVN^y--!f>^n 

GAPDH © mRNA & Jg« JC 1/ T *tlE 0 . 
7 {C^fo 

AID mRM<D$&mZ. SRBCCD&^ifj (OH) fC V^ T teftfS* L JtMftffiS tl&fr 
[0139] 

S&JC, SRBCT'^$tl^V^^|$MJ^©|^©^<7)MfiaaT'AID mRNA©|g^ 
it3&#£BZoTV^CDfr£. flt^fe (Imunity, Vol.9, p.1-10, 1998) IC^oTRT 

±34i:ra«JcUT SRBC© Affi^e> 5 HHJCftWLfeJPPIHI^&atW Lf:JII» 
fif&lCJ: UsfclfilSi&BfcV^iL ££31 (Eur. J. Immunol., Vol.3, No. 10, 
P. 645-649, 1973) £ IHJSIfC L/Tt^f U >mB (?D3fciW8&H) Sf^TTtti: 
^TjffljfitCSmfc. TM^IIJfCte, CD3MM^90%J^±^^tlTfeU, * 
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(Miltenyi Biotech) & M V > 5 MACS& IC J: »J , TUm&mtoWfo 
lC#£ft£B220|^'f£BMJ^tt5%J^TT'&o£ 0 CD19»tt*WJ|gI&iil|« Lfc 

4Mrjc^*n&B220KittBiWi!Si±6o%jK±'e*>ofe. 

[0 14 0] 

»3RtCJ: ycDNA&WSSLfe. # £ ftfccDNA&#SlC, PCRfCfcUAID cDNA&tfGAP 
DH cDNA&JfifigL^o AID cDNAtf)PCR{Cl±. iu*£<D — M<D7^J V-AID-138 (IB 
#!##3) &tfAID-161(K#I#-&4) , -*f (D << V-AID-118 (BB#!#-£ 5 
) &tfAID-119 (ffl#J##6) , mmz TaqjKU ;*^-1?£ffiV^o 

CD1 9|»1£ B jWflg^ Bf Jfc * T jtDJffil^ Qlf fC V ^ "C , AID cDNA(B*B*B# 
H<b*l£ 0 HP*>> SRBClC<fcS^ggiCj:yS8#3n*AID nRNA(Z>389i*&&W:, jffm 

©CDi9»ttB«HflaTfe^*^i:*<^3*ife. 

[0141] 

1 4 AID mRNA£>#83l<Z) U > rt&&gKt3V} &m& 

SRBCJCfcS&ggtfcOEtf 1 ^ (germinal center; GC) St L 

TV^IfcWofe. U >^ffi#lr , r©AID mRNA©2&JBtf)lEfil& 

Jg&£in situ hybridization^ £/g V^T8?#r L £:„ 

AIDS6&3- K1-&cDNA#1f:/*n-:^^£4xT^3pGEX4Tl/<?#- (tSf 
m^MM) EcoRiatFXhoITJM'fbLTfljyfflL/feAID cDNA£, ^9*^ KpBl 
uescriptSK(+) (Stratagenejg) ti?\Z.*)r-?9 U - — > if L £:„ #CV*"C, ^^9^. 
^ K&EcoRI*fettXhoIT??g'fbLT»feiW^'fb^ , 9^^ KDNA^^Mtb, *?3*r 
i/tf—y (digoxigenin) ®|$rUTP (Boehr inger-Mannheim$g) (Z)##T"e> T3 R 
NAjK U *9-1?*fcW:T7 RNA/KU *9-1?&M^TRNA'MSk^U ^zf^ri/^r. 

[0 14 2] 
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z-v*mi!;^tz.faV3*isV-ymfo*m^x%i&Ltc. 0 -?u-7±<d*jzi 
(m^mm<z>&) jzvm&hit a z.<dm#h** ytnt&m 

$H (light transmission microscope) V^T^To £: 0 
[0143] 

#^IfclC£tf£ in situ hybridization^t>*U 3K^"n — ^ (riboprobe) 
tf>4£ffil£, BESUfcEIEMCl/TfTofc (J. Comp. Neurol., Vol.333, No. 3, p. 398 
-416, 1993) . 

#ffl»W#©E^&©ffiBtt, FITCS:^S"&fcPNA (Vector^) T*I££l U 
*g*S:01 9^02 0iZB-t o 

T^IZ^AID^n-^&MV^fctaiftfcfc^TW:, SRBC&jgv?* (^feffi« 

5H@) mmcDwmmmwKiz&^Tmmnwmwmmiyy-rft (focai si gn 

als) ^«*3*ifc35< (01 9 (E)&tfH2 0(E)) , SRBCIC J: *J &!$&i6 UT V* 
*SV^^^a*©J»l«j|fl|«^-ett, 5/^;i/#|fcffl3;ftfc;frofc (019(B) 
,S:tF0 2 o (B)) . tafH^SgMT^^ti^y-if^^a^T 1 -^ >^ 

GD^JH (01 7) i:— gfcLTV^fc. FITC*g«PNAK:j:*SefeJCj:y, SRBC^^V 
*X (M^5HS) (01 9 (F)&tf02 0 (F)) , MtflC 

ZES/l-f (02 0(1)) 0M#£&{cE#,i><Z)#£#fg&£;ft£ o 
SfSffiffi-WtflCfctt-SAID mRNA(Z>58JB4j, ErfrfrlC— £fcLTM#L"CV*S£fc# 

■fe>^AID^ , n-^S:Mv^fc|ft»tftt, SRBCJC J: -5^^©^Mtc^ e> I s 
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[0 14 4] 

15 t hfi^AIDSe$:=i- F^S^f / 3 «y ^DNA©#il 
<15-1> ;\>fyj #>fi?— >h ym-?u-zr<Dttm 

*-pGEX4THC#ALT«MfiLfcl83i'<* Z-frffiMH It, — *f 6DPCR>^ -f V 
- (y^^TV-170 : BJ#I##2 1, ^tf^-f V-181 : IB#J##2 2) &ffiV% 

m 6 4x £PCRjg#i £ L £ £ £ y fc <fc y mm h , »S8DNA©£ilBJ#[ & 
[0 14 5] 

<15-2> t ^ »y #DNA^>f U -(D^^'J - — 

MiR«8«:/n-:/S:/gv*T, r£IR©fc S y *DNA9>f :/9y- (##n 

: HL1067j; n >y : 45003 ; CL0NETECH$g) W&\Z'&^>T ? U7, 

/w yy 2xssc (o.i%sds^, sar, ioao 

•^20, &£>*2XSSC (0.1%SDS^> 65°C, 30#) T*2[ItfTo 7 7 - 2>DNA© 
•9-^"^ n-n>^li, 7T-^DNA&3fiSSSLfetfe, »7T-^DNA(fi©Notl7?fljy 
ffiLT#^tl-S^22kb©^y i= »y # DNA Itzfl?^ 5. KpZero-2. KDNotlftMgpiigp 

tfclC#A"f SZlfclCfc yffofc. ^©y^^.^ K&3CpZeroi:^ifeLfc. 

3CPZero&PstIT'MftLT#<3*l£DNA#TJt£, KpBlueScript KS (jfC 

©PstlSPtticMSeL, 3©3*MDNAT*^M®$:^K«mbfc 0 
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o 

, M hAID^B&ZI- K-fSDNA©^y ^ y ^DNA&^tf 2 O <Z) ^7 n - > £ IHlJt L 
fc. 

^2o<Z)^n->cfiC^ttl-Skl MIDgfi&H- K'^SDNA&^tNB'jV ^ V 
*DNA(Z)&«@e?'Jtf>#*&, ffi#l## 9 MB2#J## 1 OtCfB^Lfe, 
[0 14 6] 

l&fi&ftfl 6 t hAIDSe^fi«:3- Ki*«cDNA<Z)#JMI 
±^T'&5£L£v'?*AID§S<z>:£J|£=i- K-rscDNABB#[£Jt«"T -5 3 £tci: 
m^^n^ti hAiD^a©n-^>r >^flg«©a«BB^JS:a£K:— ^©RACE-PCR 

ffiCDy^-fV-fclgftbfe (y°^-fV-22 : @H?[|##2 3, &tf:/9>f T-25 : 
MB#I## 24) „ 

®E$8 (J. Biol. Chem., Vol.274, p. 18470-18476, 1999) (C^oTtlhB Lymp 
homa^^RAMOS^Pj^bfemRNA&^M^ IT, ±12— *f © 7°^ >f V- £M V^ 
TS^lC^oTRACE-PCR&^fofc. # £ ftfcPCRjg#KB£ggB#I SrfitJt U t hA 
IDSa©^S&3- K'tScDNA&Wfe (cDNA@E#J : SB#I## 7 , &t>*T^7^@B 
#1 : SH^'JS# 8 ) „ 
[0 14 7] 

mmmi 7 fc: hAIDgS£=i- Ktsy; ^ y *DNAtf)X*y>(Z)&5£ 

s&fBt: NAIDgBa^Sfcn- K"T«cDNA©aSSB^I©Se6S:SlC, ISffH7f# 
fen MIDgB&n- Kt^y; ^ y #DNA©$fia£gB#Jtf»<Z>x*y> SrfcJtU fe = 

x ? y > l (Jfi3£BB?iJ : IE#J## 11, 7 3 J W&M : fB?'J## 12) ; 

x * y y 2 (*fe3£IB#[ : IB#I## 13, y % J WSffl ' IH#I## 14) ; 

x * y > 3 (*63lffi^lJ : I2^IJ## 15, r ^ J WMW : ffl#f## 16) ; 

x * y > 4 (%1S^I : SB#|#-£ 17, y * J WMn : BB#f## 18) ; 
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x*y>5 (SiS^I : @E3«# 1 9 , 7^ yMB#l : BB#IS# 2 0) . 

##1 1 (D&S##58#M60#@ CM/SI'S 0 

4i, #3fccDx* y > 5 1*3* tf)TSfs&c£ &£E«3ftTV*Sfc©fc ; ?iM3*i.&. 
[0 14 8] 

mfiffifl 8 t hAIDMaSrH- KtS^*; 5 V ?DNA©#jfc<0fflJ3HMIB#J© 
PCRtCj:5*t|i|i, MtftC»aJ^ftSfB^jcp©|g||©^*l©^WT 

&S&*E*£^#AID*>^*&=I- K*S>f $ y#DNA Of#jcx*y 
^<Z> «fc"3fc$V ADNAOSg^Sfctt^C^CD^tt, TfHtf) J: ? &PCRJC i »J#flf 

(1) *»9!©AIDSaS:=i - K-TS^^ ^ >y ^DNA©ftS©gP^»@B^J{Cffi 
MW&ISaSIB^JSr^^S-^^^^v-DNASr^JS'rs,, 

(2) M^SM ©litfcM^^MLaiD^ 1:3- K-T 

DNA© g W©as^ift3SBB^J SrW-T S . 

(3) pcRmm&mte. Mm^^mm^mmwrnm^. m^mmnt.mn 

ZtiZ&VMtf J 5 y ^DNAtfi(D^M^^»^^$:|sI^-t§c 

AID* 5 Agg^S) GD^OK 

[0149] 

±m<DBMX*. \L NAID£B£=I- K^S^V 3 y *DNA©tt«<Z>3P#t6aEffi?a 
£g{C, T3H1 5S^©^^-r-T-DNA$:|9:ft, WSSLfc. 
^7>f7- : p3 (IBjrj##2 5) ; 
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: P9 (BB#I3 


^2 6) 




: plO 




|#27) 




: P 12 


(BJ^Ii 


|#2 8) 




: pl4 


(S2?!fi 


1^2 9) 




: pl6 


(IH#Ji 


£-£3 0) 


~7 ^ 4 ~7 — 


: pl7 


(BB^Ji 


£-£3 1) 




: P19 


£-£3 2) 




: p26 




££3 3) 




: p29 




££3 4) 


y^^f v- 


: p36 




££3 5) 




: p48 


(BB#Ji 


££3 6) 


7°7-f7- 


: p59 




££3 7) 




: p85 




££3 8) 


^7-f 7- 


: p86 




££3 9) 



[0 15 0] 

±13:7° 9 -f v - & TIE© <fc ? fcjffia^fc-Brlc j; y — *f © ^"9 >f v - i: U T ffi v> 
, hB LymphomamRAMOS^^^HLfe^ 7 3 y *DNA&«fM£: It, PC 

<i>sb^j#£3 6 icfB^sstisasffi^j&^-rsDN Atmpm^s 7tcsa« 
sns&gfe^i&^-rsDNA ; 

<2>@E?'J#£2 5K3B«S*iS££fB^J£^5DNAfcBB?rj#-£2 7 fcfB« 
Sft«i63£SB#J&^'rSDNA ; 

<3>SE^'J#-£2 6£ffi*3;nS&M^J&^-TSDNAi:K7IJ#-£3 5 fC|H« 
StiSiftMB^J&^'tSDNA ; 

<4>iH^!f#-£2 sizmMznzi&mmwzm-tzDN A£MFm^3 oizmm 

atlSftSBB^Sr^-f-BDNA ; 
<5>ffiJ#f#-£2 8&Cffl«3*l5&aSffi*J&^"rSDNAfcffl^#-£3 2 tcffi« 
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StlSaSBB^J&^-tSDNA ; 
<6>fB#J##2 8tC3B«S;ft5&gBB*Jfc^*SDNAfcIB#J#^3 3 JCfS* 

<7>@H^!1##2 8fCfE«£*l£&SI2#I£;£f SDNAi:|2Wf 3 4 fCfE* 
Sft*fiSIB?'J^t«DNA ; 

<8>gB?iJ##3 1 JC|B«3;ftS&aSBBm^5DNAfcS3#J##3 2 JCfB« 
atl*i6SIB^JS:*"r*DNA ; 

StlSaSSB^JSr^'TSDNA ; 

<10>@B#J## 3 1 {cffi«Sti*ia3SBB^JS:^i"«DN A £ gg#I#-i§- 3 4 &cfB« 
£;ft3*&S@3?'J£^"f SDN A ; 

<11>IS#I##3 9lC|B«SJnSffiSBI^JS:^i-SDNAfcBB^J##3 3 &CfH« 

<i2>@s^j##3 9 iztmzn&i&mmwitm-tzDN At.m&m-%3 nzmm 

atlS*Sffi?!IS:ft5DNA ; 

<13>@e?!J##3 8{CSa«^tl-S^SSH^J$:*-tSDNAi:WJ##3 4 fCgES 

<14>K^JS#2 3 tCiB«S*l-5i&Sffi^IS:^'r*DN Ai:Bi#|#-&2 4 fcffi* 
S*l*ffiSiB^IS:^*rSDNA 0 
[0151] 

DDW (8#1) , lOXiftgrft (2^1) , dNTP (£-*2.5mM, 2^1), 
^7^7-1 (2/il) , 2 ^M©^^ V- 2 (2/il), t: hB LymphomajjM^ 
fb L>fL*f J V 9 DNA (1851^/^1, 4 1) &tfTaq/K U * 9 (SU/ml, 0 
.2^1, Ex Taq (TAKARASg) ££&Am P li Taq (Perk in Elmer§g) ) 
20.2^ \<DmWLo 

TIB (A) (B) ©v^ftfr&frofc. 
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(A) IVJVJh (94°CT*30#(Z)R^) ftW>f^^ (94TCT?10^©iSJ55, 
54°CT'30^©^^ 25:t>*72 o CT*3^30#(DS/^) ®^4°CT^#o 

(B) li^>r^;i/ (94°CT*30^©^^) &t>*40-9--f * ;i/ (94r-T10#(D^/S, 
54°CT*30^©^J^, ^:t>*72°CT*2^10#C7)M^) fflt^f^. 
<PCR=£«> 

rf?gK(Z)PCRi£g (Perkin Elmer Thermal Cycler 9700type) £MV^ 0 
[0 15 2] 

y^-jfiSI^., ftffill&SggM (somatic hypermutation) &t>*T 7 — 4 
-Tfal/-i/a> (affinity maturation) (D J: 5 ^JE^frB $BjJ& (germinal 
center B cells) Ir^BZl <&RNAj&&&<Z>&4 ©JUS^^M? (genetic editing) &C 

[0 15 3] 
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mmx&z. 

[0 15 4] 

So 

* ^Stf^g tSit RNA&i?) &SV^£#2gl9?<D 

[0 15 5] 

SEQUENCE LISTING 

<110> Japan Tobacco, Inc. 
Hon jo, Tasuku 

<120> Novel Cytidine Deaminase 

<130> J1-101DP2 

<140> 
<141> 

<150> JP11-087192 
<151> 1999-03-29 
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<150> JP11-178999 
<151> 1999-06-24 

<160> 39 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2440 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (93).. (689) 

<220> 

<221> 5'UTR 
<222> (1)..(92) 

<220> 

<221> 3'UTR 

<222> (690).. (2440) 

<400> 1 

ggcacgagca gcactgaagc agccttgctt gaagcaagct tcctttggcc taagactttg 60 
agggagtcaa gaaagtcacg ctggagaccg at atg gac age ctt ctg atg aag 113 
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Met Asp Ser Leu Leu Met Lys 

1 5 

caa aag aag ttt ctt tac cat ttc aaa aat gtc cgc tgg gcc aag gga 161 

Gin Lys Lys Phe Leu Tyr His Phe Lys Asn Val Arg Trp Ala Lys Gly 

10 15 20 

egg cat gag acc tac etc tgc tac gtg gtg aag agg aga gat agt gcc 209 

Arg His Glu Thr Tyr Leu Cys Tyr Val Val Lys Arg Arg Asp Ser Ala 

25 30 35 

acc tec tgc tea ctg gac ttc ggc cac ctt cgc aac aag tct ggc tgc 257 

Thr Ser Cys Ser Leu Asp Phe Gly His Leu Arg Asn Lys Ser Gly Cys 

40 45 50 55 

cac gtg gaa ttg ttg ttc eta cgc tac ate tea gac tgg gac ctg gac 305 

His Val Glu Leu Leu Phe Leu Arg Tyr He Ser Asp Trp Asp Leu Asp 

60 65 70 

ccg ggc egg tgt tac cgc gtc acc tgg ttc acc tec tgg age ccg tgc 353 

Pro Gly Arg Cys Tyr Arg Val Thr Trp Phe Thr Ser Trp Ser Pro Cys 
75 80 85 

tat gac tgt gcc egg cac gtg get gag ttt ctg aga tgg aac cct aac 401 

Tyr Asp Cys Ala Arg His Val Ala Glu Phe Leu Arg Trp Asn Pro Asn 
90 95 100 

etc age ctg agg att ttc acc gcg cgc etc tac ttc tgt gaa gac cgc 449 

Leu Ser Leu Arg He Phe Thr Ala Arg Leu Tyr Phe Cys Glu Asp Arg 
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105 110 115 

aag get gag cct gag ggg ctg egg aga ctg cac cgc get ggg gtc cag 497 
Lys Ala Glu Pro Glu Gly Leu Arg Arg Leu His Arg Ala Gly Val Gin 

120 125 130 135 

ate ggg ate atg ace ttc aaa gac tat ttt tac tgc tgg aat aca ttt 545 
lie Gly He Met Thr Phe Lys Asp Tyr Phe Tyr Cys Trp Asn Thr Phe 
140 145 150 

gta gaa aat cgt gaa aga act ttc aaa gee tgg gaa ggg eta cat gaa 593 
Val Glu Asn Arg Glu Arg Thr Phe Lys Ala Trp Glu Gly Leu His Glu 

155 160 165 

aat tct gtc egg eta acc aga caa ctt egg cgc ate ctt ttg ccc ttg 641 
Asn Ser Val Arg Leu Thr Arg Gin Leu Arg Arg lie Leu Leu Pro Leu 

170 175 180 

tac gaa gtc gat gac ttg cga gat gca ttt cgt atg ttg gga ttt tga 689 
Tyr Glu Val Asp Asp Leu Arg Asp Ala Phe Arg Met Leu Gly Phe 

185 190 195 

aagcaacctc ctggaatgtc acacgtgatg aaatttctct gaagagactg gatagaaaaa 749 
caacccttca actacatgtt tttcttctta agtactcact tttataagtg tagggggaaa 809 
ttatatgact ttttaaaaaa tacttgagct gcacaggacc gecagagcaa tgatgtaact 869 
gagcttgetg tgeaacateg ccatctactg gggaacagca taacttccag actttgggtc 929 
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gtgaatgatg ctcttttttt tcaacagcat ggaaaagcat atggagacga ccacacagtt 989 



tgttacaccc accctgtgtt ccttgattca tttgaattct caggggtatc agtgacggat 1049 



tcttctattc tttccctcta aggctcactt tcaggggtcc ttttctgaca aggtcacggg 1109 



gctgtcctac agtctctgtc tgagcaatca caagccattc tctcaaaaac attaatactc 1169 



aggcacatgc tgtatgtttt cactgtccgt cgtgtttttc acatttgtat gtgaaagggc 1229 



ttggggtggg atttgaagaa tgcacgatcg cctctgggtg atttcaataa aggatcttaa 1289 



aatgcagatg aggactacga agaaatcact ctgaaaatga gttcacgcct caagaagcaa 1349 



atcccctgga aacacagact ctttttcatt tttaatgtca ttagtttact cacagtctta 1409 



tcaagaagaa gagttcaagg gttcaaccca attttcagat cgcgtccctt aaacatcagt 1469 



aattctgtta aagggatcaa acatccttat ttcttaacta actggtgcct tgctgtagag 1529 



aaaggagcaa agcgcccaga tccaaagtat atagttatca tagccaggaa ccgctactcg 1589 



ttttccatta caaatggcaa attcttcccc gggctctcct catagtgcct gagacggacc 1649 



acggaggtga tgaacctccg gattctctgg cccaacacgg tggaagctct gcaagggcgc 1709 



agagacagaa tgcggcagaa attgcccccg agtcccaact ctcctttcct tgcgaccttg 1769 
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ggaacaagac ttaaaggagc ctgtgactta gaaacttcta gtaatgggta 
gtttgagtat ggggcagtga tttattctct gtgatggatg ccaacacggt 
ttttagtttt tatatgtgtg tgatgctgct cccccaaatt gttaactgtg 
gcaaaatagg gaaagtggca ttcacctata gttccagcat tcaggaagct 
gattgtaaat ttgaggccag tctgagctgt aaggtgagac cctatttcaa 
cagaattggg ttctggtaaa tcatacttaa caagggaaaa atgcaagacg 
gcaaggaaat gacgctttgc ccaacgaaat gtaggaaacc aacatagact 
ccctctttat gtctggtctc cctaacaacg atctttgcta atgagaaaaa 
aaatatccct gtgcaattat cacccagtcg ccattataat gcaattaaaa 
aaatcctgta tacacgaccg ttatttattg tatgtaagtt gctgaggaag 
aataaagatc atccattcct tcctgcaaaa aaaaaaaaaa aaanaaaaaa 
aaaaaaaaaa a 

<210> 2 
<211> 198 
<212> PRT 

<213> Mus musculus 

8 0 



cctgggagtc 1829 
taaacagaat 1889 
taagagggtg 1949 
gaggcaggag 2009 
acaacacagc 2069 
caagaccgtg 2129 
cccagtttgt 2189 
tattagaaaa 2249 
ggcccacaag 2309 
aggagaaaaa 2369 
aaaaaaaaaa 2429 
2440 
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<400> 2 

Met Asp Ser Leu Leu Met Lys Gin Lys Lys Phe Leu Tyr His Phe Lys 

15 10 15 

Asn Val Arg Trp Ala Lys Gly Arg His Glu Thr Tyr Leu Cys Tyr Val 

20 25 30 

Val Lys Arg Arg Asp Ser Ala Thr Ser Cys Ser Leu Asp Phe Gly His 

35 40 45 

Leu Arg Asn Lys Ser Gly Cys His Val Glu Leu Leu Phe Leu Arg Tyr 

50 55 60 

He Ser Asp Trp Asp Leu Asp Pro Gly Arg Cys Tyr Arg Val Thr Trp 
65 70 75 80 

Phe Thr Ser Trp Ser Pro Cys Tyr Asp Cys Ala Arg His Val Ala Glu 

85 90 95 

Phe Leu Arg Trp Asn Pro Asn Leu Ser Leu Arg He Phe Thr Ala Arg 

100 105 110 

Leu Tyr Phe Cys Glu Asp Arg Lys Ala Glu Pro Glu Gly Leu Arg Arg 

115 120 125 

Leu His Arg Ala Gly Val Gin He Gly He Met Thr Phe Lys Asp Tyr 

130 135 140 

Phe Tyr Cys Trp Asn Thr Phe Val Glu Asn Arg Glu Arg Thr Phe Lys 
145 150 155 160 

Ala Trp Glu Gly Leu His Glu Asn Ser Val Arg Leu Thr Arg Gin Leu 

165 170 175 

Arg Arg He Leu Leu Pro Leu Tyr Glu Val Asp Asp Leu Arg Asp Ala 

180 185 190 

Phe Arg Met Leu Gly Phe 
195 
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<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial 1 
synthesized primer sequence, AID138 

<400> 3 

ggaattcgcc atggacagcc ttctgatgaa 

<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial 1 
synthesized primer sequence, AID161 

<400> 4 

gccgctcgag tcaaaatccc aacatacgaa 
<210> 5 

8 2 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial 1 
synthesized primer sequence, AID118 

<400> 5 

ggctgaggtt agggttccat ctcag 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtif icial 1 
synthesized primer sequence, AID119 

<400> 6 

gagggagtca agaaagtcac gctgg 

<210> 7 
<211> 1832 
<212> DNA 

<213> Homo sapiens 
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<220> 

<221> CDS 

<222> (80).. (676) 

<220> 

<221> 5*UTR 
<222> (1)..(79) 

<220> 

<221> 3'UTR 

<222> (677).. (1832) 

<400> 7 

agagaaccat cattaattga agtgagattt ttctggcctg agacttgcag ggaggcaaga 60 

agacactctg gacaccact atg gac age etc ttg atg aac egg agg aag ttt 112 

Met Asp Ser Leu Leu Met Asn Arg Arg Lys Phe 
1 5 10 

ctt tac caa ttc aaa aat gtc cgc tgg get aag ggt egg cgt gag ace 160 
Leu Tyr Gin Phe Lys Asn Val Arg Trp Ala Lys Gly Arg Arg Glu Thr 

15 20 25 

tac ctg tgc tac gta gtg aag agg cgt gac agt get aca tec ttt tea 208 
Tyr Leu Cys Tyr Val Val Lys Arg Arg Asp Ser Ala Thr Ser Phe Ser 

30 35 40 

ctg gac ttt ggt tat ctt cgc aat aag aac ggc tgc cac gtg gaa ttg 256 
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Leu Asp Phe Gly Tyr Leu Arg Asn Lys Asn Gly Cys His Val Glu Leu 

45 50 55 

etc ttc etc cgc tac ate teg gac tgg gac eta gac cct ggc cgc tgc 304 
Leu Phe Leu Arg Tyr He Ser Asp Trp Asp Leu Asp Pro Gly Arg Cys 
60 65 70 75 

tac cgc gtc ace tgg ttc ace tec tgg age ccc tgc tac gac tgt gec 352 
Tyr Arg Val Thr Trp Phe Thr Ser Trp Ser Pro Cys Tyr Asp Cys Ala 
80 85 90 

cga cat gtg gee gac ttt ctg cga ggg aac ccc aac etc agt ctg agg 400 
Arg His Val Ala Asp Phe Leu Arg Gly Asn Pro Asn Leu Ser Leu Arg 
95 100 105 

ate ttc ace gcg cgc etc tac ttc tgt gag gac cgc aag get gag ccc 448 
He Phe Thr Ala Arg Leu Tyr Phe Cys Glu Asp Arg Lys Ala Glu Pro 
110 115 120 

gag ggg ctg egg egg ctg cac cgc gee ggg gtg caa ata gee ate atg 496 
Glu Gly Leu Arg Arg Leu His Arg Ala Gly Val Gin He Ala He Met 
125 130 135 

ace ttc aaa gat tat ttt tac tgc tgg aat act ttt gta gaa aac cat 544 
Thr Phe Lys Asp Tyr Phe Tyr Cys Trp Asn Thr Phe Val Glu Asn His 
140 145 150 155 

gaa aga act ttc aaa gee tgg gaa ggg ctg cat gaa aat tea gtt cgt 592 
Glu Arg Thr Phe Lys Ala Trp Glu Gly Leu His Glu Asn Ser Val Arg 
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160 165 170 

etc tec aga cag ctt egg cgc ate ctt ttg ccc ctg tat gag gtt gat 640 
Leu Ser Arg Gin Leu Arg Arg He Leu Leu Pro Leu Tyr Glu Val Asp 

175 180 185 

gac tta cga gac gca ttt cgt act ttg gga ctt tga tagcaacttc 686 
Asp Leu Arg Asp Ala Phe Arg Thr Leu Gly Leu 

190 195 

caggaatgtc acacacgatg aaatatctct gctgaagaca gtggataaaa aacagtcctt 746 

caagtcttct ctgtttttat tcttcaactc tcactttctt agagtttaca gaaaaaatat 806 

ttatatacga ctctttaaaa agatctatgt cttgaaaata gagaaggaac acaggtctgg 866 

ecagggaegt getgeaattg gtgcagtttt gaatgeaaca ttgtccccta ctgggaataa 926 

cagaactgea ggacctggga gcatcctaaa gtgtcaacgt ttttctatga cttttaggta 986 

ggatgagagc agaaggtaga tcctaaaaag catggtgaga ggatcaaatg tttttatatc 1046 

aacatccttt attatttgat tcatttgagt taacagtggt gttagtgata gatttttcta 1106 

ttcttttccc ttgacgttta ctttcaagta acacaaactc ttccatcagg ccatgatcta 1166 

taggacctcc taatgagagt atctgggtga ttgtgacccc aaaccatctc tccaaagcat 1226 

taatatccaa teatgegctg tatgttttaa tcagcagaag catgttttta tgtttgtaca 1286 
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aaagaagatt gttatgggtg gggatggagg tatagaccat gcatggtcac cttcaagcta 1346 
ctttaataaa ggatcttaaa atgggcagga ggactgtgaa caagacaccc taataatggg 1406 
ttgatgtctg aagtagcaaa tcttctggaa acgcaaactc ttttaaggaa gtccctaatt 1466 
tagaaacacc cacaaacttc acatatcata attagcaaac aattggaagg aagttgcttg 1526 
aatgttgggg agaggaaaat ctattggctc tcgtgggtct cttcatctca gaaatgccaa 1586 
tcaggtcaag gtttgctaca ttttgtatgt gtgtgatgct tctcccaaag gtatattaac 1646 
tatataagag agttgtgaca aaacagaatg ataaagctgc gaaccgtggc acacgctcat 1706 
agttctagct gcttgggagg ttgaggaggg aggatggctt gaacacaggt gttcaaggcc 1766 
agcctgggca acataacaag atcctgtctc tcaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1826 
aaaaaa 1832 

<210> 8 
<211> 198 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Met Asp Ser Leu Leu Met Asn Arg Arg Lys Phe Leu Tyr Gin Phe Lys 
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1 5 10 15 

Asn Val Arg Trp Ala Lys Gly Arg Arg Glu Thr Tyr Leu Cys Tyr Val 

20 25 30 

Val Lys Arg Arg Asp Ser Ala Thr Ser Phe Ser Leu Asp Phe Gly Tyr 

35 40 45 

Leu Arg Asn Lys Asn Gly Cys His Val Glu Leu Leu Phe Leu Arg Tyr 

50 55 60 

lie Ser Asp Trp Asp Leu Asp Pro Gly Arg Cys Tyr Arg Val Thr Trp 
65 70 75 80 

Phe Thr Ser Trp Ser Pro Cys Tyr Asp Cys Ala Arg His Val Ala Asp 

85 90 95 

Phe Leu Arg Gly Asn Pro Asn Leu Ser Leu Arg He Phe Thr Ala Arg 

100 105 110 

Leu Tyr Phe Cys Glu Asp Arg Lys Ala Glu Pro Glu Gly Leu Arg Arg 

115 120 125 

Leu His Arg Ala Gly Val Gin lie Ala He Met Thr Phe Lys Asp Tyr 

130 135 140 

Phe Tyr Cys Trp Asn Thr Phe Val Glu Asn His Glu Arg Thr Phe Lys 
145 150 155 160 

Ala Trp Glu Gly Leu His Glu Asn Ser Val Arg Leu Ser Arg Gin Leu 

165 170 175 

Arg Arg He Leu Leu Pro Leu Tyr Glu Val Asp Asp Leu Arg Asp Ala 

180 185 190 

Phe Arg Thr Leu Gly Leu 
195 
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<211> 5514 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> intron 
<222> (1)..(1031) 

<220> 

<221> exon 

<222> (1111).. (1116) 

<223> This portion is a part of exon 1. 
<220> 

<221> intron 

<222> (1117). . (5514) 



<400> 9 



acagacgaat 


acatggtcca 


agctagggct 


attgatttga 


aaatcatcaa 


ggtatagatg 


60 


gtatcaaagg 


cttgaggcag 


gaagagagca 


gagaccctag 


ctgcattgct 


tagcattgca 


120 


tccctagcac 


ctggcatagt 


ttccattaac 


agtaggcatg 


aagtatctac 


tcagtgaata 


180 


aatagaatgc 


atatgggcta 


cagtaggaga 


gagaaataaa 


atctttaata 


gaccaagttc 


240 


tatgagagca 


caaaattaaa 


gtcttttatt 


tgaagatctt 


agcctgtttt 


ccaaattcag 


300 


tgcagccagt 


tagacactga 


ttctgtctgg 


tgaaacaagc 


atttttgtat 


tttgggggac 


360 


tgctgctgct 


tctgactcca 


aattaaggat 


tttttttttt 


tctaaaaaag 


atggctcatg 


420 


caaaaatcac 


tctttggtgt 


aaatatctag 


tcttcaagca 


attcttgtaa 


tgcaatcaga 


480 


aagaaaaaaa 


tccatggttt 


gggaggcaaa 


atttttgtgt 


tctaaattct 


atataactga 


540 


gttcatttgc 


ttaactgcaa 


agcaggagct 


gctagtgcct 


gtctgtactg 


aggttcagag 


600 


agactgtggg 


aatatggggg 


aattagaggc 


tatctgaggc 


tcttcaacac 


aataacccaa 


660 
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gaagctattt 


aaatgctctt 


taaggtattt 


acataaatat 


tactattctc 


attgtgcttt 


720 


tattttgtgt 


tatcatgatt 


ataattgaag 


tgtctactgt 


tactgcctcc 


tgatctttgc 


780 


tagctatgga 


gcatggactg 


ggcttttaga 


gcagcagccc 


caaaggaacc 


taaacattaa 


840 


agcagagctg 


ccctcaatgg 


tttaacctgt 


gtgactctgc 


ctatgacagc 


cccacccacc 


900 


catcttcact 


ggatccaaat 


caggagcaag 


gccgttgggg 


tacctggtgg 


gggtgatgct 


960 


gtcaggggag 


gagcccaaaa 


gggcaagctc 


aaatttgaat 


gtgaagggcc 


aatgcactgt 


1020 


cagactgaga 


cagagaacca 


tcattaattg 


aagtgagatt 


tttctggcct 


gagacttgca 


1080 


gggaggcaag 


aagacactct 


ggacaccact 


atggacaggt 


aaagaggcag 


tcttctcgtg 


1140 


ggtgattgca 


ctggccttcc 


tctcagagca 


aatctgagta 


atgagactgg 


tagctatccc 


1200 


tttctctcat 


gtaactgtct 


gactgataag 


atcagcttga 


tcaatatgca 


tatatatttt 


1260 


ttgatctgtc 


tccttttctt 


ctattcagat 


cttatacgct 


gtcagcccaa 


ttctttctgt 


1320 


ttcagacttc 


tcttgatttc 


cctctttttc 


atgtggcaaa 


agaagtagtg 


cgtacaatgt 


1380 


actgattcgt 


cctgagattt 


gtaccatggt 


tgaaactaat 


ttatggtaat 


aatattaaca 


1440 


tagcaaatct 


ttagagactc 


aaatcatgaa 


aaggtaatag 


cagtactgta 


ctaaaaacgg 


1500 


tagtgctaat 


tttcgtaata 


attttgtaaa 


tattcaacag 


taaaacaact 


tgaagacaca 


1560 


ctttcctagg 


gaggcgttac 


tgaaataatt 


tagctatagt 


aagaaaattt 


gtaattttag 


1620 


aaatgccaag 


cattctaaat 


taattgcttg 


aaagtcacta 


tgattgtgtc 


cattataagg 


1680 


agacaaattc 


attcaagcaa 


gttatttaat 


gttaaaggcc 


caattgttag 


gcagttaatg 


1740 


gcacttttac 


tattaactaa 


tctttccatt 


tgttcagacg 


tagcttaact 


tacctcttag 


1800 


gtgtgaattt 


ggttaaggtc 


ctcataatgt 


ctttatgtgc 


agtttttgat 


aggttattgt 


1860 


catagaactt 


attctattcc 


tacatttatg 


attactatgg 


atgtatgaga 


ataacaccta 


1920 


atccttatac 


tttacctcaa 


tttaactcct 


ttataaagaa 


cttacattac 


agaataaaga 


1980 


ttttttaaaa 


atatattttt 


ttgtagagac 


agggtcttag 


cccagccgag 


gctggtctct 


2040 


aagtcctggc 


ccaagcgatc 


ctcctgcctg 


ggcctcctaa 


agtgctggaa 


ttatagacat 


2100 


gagccatcac 


atccaatata 


cagaataaag 


atttttaatg 


gaggatttaa 


tgttcttcag 


2160 


aaaattttct 


tgaggtcaga 


caatgtcaaa 


tgtctcctca 


gtttacactg 


agattttgaa 


2220 


aacaagtctg 


agctataggt 


ccttgtgaag 


ggtccattgg 


aaatacttgt 


tcaaagtaaa 


2280 


atggaaagca 


aaggtaaaat 


cagcagttga 


aattcagaga 


aagacagaaa 


aggagaaaag 


2340 


atgaaattca 


acaggacaga 


agggaaatat 


attatcatta 


aggaggacag 


tatctgtaga 


2400 
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gctcattagt 


gatggcaaaa 


tgacttggtc 


aggattattt 


ttaacccgct 


tgtttctggt 


2460 


ttgcacggct 


ggggatgcag 


ctagggttct 


gcctcaggga 


gcacagctgt 


ccagagcagc 


2520 


tgtcagcctg 


caagcctgaa 


acactccctc 


ggtaaagtcc 


ttcctactca 


ggacagaaat 


2580 


gacgagaaca 


gggagctgga 


aacaggcccc 


taaccagaga 


agggaagtaa 


tggatcaaca 


2640 


aagttaacta 


gcaggtcagg 


atcacgcaat 


tcatttcact 


ctgactggta 


acatgtgaca 


2700 


gaaacagtgt 


aggcttattg 


tattttcatg 


tagagtagga 


cccaaaaatc 


cacccaaagt 


2760 


cctttatcta 


tgccacatcc 


ttcttatcta 


tacttccagg 


acactttttc 


ttccttatga 


2820 


taaggctctc 


tctctctcca 


cacacacaca 


cacacacaca 


cacacacaca 


cacacacaca 


2880 


cacaaacaca 


caccccgcca 


accaaggtgc 


atgtaaaaag 


atgtagattc 


ctctgccttt 


2940 


ctcatctaca 


cagcccagga 


gggtaagtta 


atataagagg 


gatttattgg 


taagagatga 


3000 


tgcttaatct 


gtttaacact 


gggcctcaaa 


gagagaattt 


cttttcttct 


gtacttatta 


3060 


agcacctatt 


atgtgttgag 


cttatatata 


caaagggtta 


ttatatgcta 


atatagtaat 


3120 


agtaatgktg 


gttggtacta 


tggtaattac 


cataaaaatt 


awtatccttt 


taaaataaag 


3180 


ctaattatta 


ttggatcttt 


tttagtattc 


attttatgtt 


ttttatgttt 


ttgatttttt 


3240 


aaaagacaat 


ctcaccctgt 


tacccaggct 


ggagtgcagt 


ggtgcaatca 


tagctttctg 


3300 


cagtcttgaa 


ctcctgggct 


caagcaatcc 


tcctgccttg 


gcctcccaaa 


gtgttgggat 


3360 


acagtcatga 


gccactgcat 


ctggcctagg 


atccatttag 


attaaaatat 


gcattttaaa 


3420 


ttttaaaata 


atatggctaa 


tttttacctt 


atgtaatgtg 


tatactggta 


ataaatctag 


3480 


tttgctgcct 


aaagtttaaa 


gtgctttcca 


ataagcttca 


tgtacgtgag 


gggagacatt 


3540 


taaagtgaaa 


cagacagcca 


ggtgtggtgg 


ctcacgcctg 


taatcccagc 


actctgggag 


3600 


gctgaggtgg 


gtggatcgct 


tgagccctgg 


agttcaagac 


cagcctgagc 


aacatggcaa 


3660 


aaccctgttt 


ctataacaaa 


aattagccgg 


gcatggtggc 


atgtgcctgt 


ggtcccagct 


3720 


act agggggc 


tgaggcagga 


gaatctttgg 


agcccaggag 


gtcaaggctg 


cactgagcag 


3780 


tgcttgcgcc 


actgcactcc 


agcctgggtg 


acaggaccag 


accttgcctc 


aaaaaaataa 


3840 


gaagaaaaat 


taaaaataaa 


tggaaacaac 


tacaaagagc 


tgttgtccta 


gatgagctac 


3900 


ttagttaggc 


tgatattttg 


gtatttaact 


tttaaagtca 


gggtctgtca 


cctgcactac 


3960 


attattaaaa 


tatcaattct 


caatgtatat 


ccacacaaag 


actggtacgt 


gaatgttcat 


4020 


agtaccttta 


ttcacaaaac 


cccaaagtag 


agactatcca 


aatatccatc 


aacaagtgaa 


4080 


caaataaaca 


aaatgtgcta 


tatccatgca 


atggaatacc 


accctgcagt 


acaaaggaag 


4140 
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aagctacttg 


gggatgaatc 


ccaaagtcat 


gacgctaaat 


gaaagagtca 


gacatgaagg 


4200 


aggagataat 


gtatgccata 


cgaaattcta 


gaaaatgaaa 


gtaacttata 


gttacagaaa 


4260 


gcaaatcagg 


gcaggcatag 


aggctcacac 


ctgtaatccc 


agcactttga 


gaggccacgt 


4320 


gggaagattg 


ctagaactca 


ggagttcaag 


accagcctgg 


gcaacacagt 


gaaactccat 


4380 


tctccacaaa 


aatgggaaaa 


aaagaaagca 


aatcagtggt 


tgtcctgtgg ggaggggaag 


4440 


gactgcaaag 


agggaagaag 


ctctggtggg 


gtgagggtgg 


tgattcaggt 


tctgtatcct 


4500 


gactgtggta 


gcagtttggg 


gtgtttacat 


ccaaaaatat 


tcgtagaatt 


atgcatctta 


4560 


aatgggtgga 


gtttactgta 


tgtaaattat 


acctcaatgt 


aagaaaaaat 


aatgtgtaag 


4620 


aaaagtttca 


attctcttgc 


cagcaaacgt 


tattcaaatt 


cctgagccct 


ttacttcgca 


4680 


aattctctgc 


acttctgccc 


cgtaccatta 


ggtgacagca 


ctagctccac 


aaattggata 


4740 


aatgcatttc 


tggaaaagac 


tagggacaaa 


atccaggcat 


cacttgtgct 


ttcatatcaa 


4800 


ccacgctgta 


cagcttgtgt 


tgctgtctgc 


agctgcaatg 


gggactcttg 


atttctttaa 


4860 


ggaaacttgg 


gttaccagag 


tatttccaca 


aatgctattc 


aaattagtgc 


ttatgatatg 


4920 


caagacactg 


tgctaggagc 


cagaaaacaa 


agaggaggag 


aaatcagtca 


ttatgtggga 


4980 


acaacatagc 


aagatattta 


gatcattttg 


actagttaaa 


aaagcagcag 


agtacaaaat 


5040 


cacacatgca 


atcagtataa 


tccaaatcat 


gtaaatatgt 


gcctgtagaa 


agactagagg 


5100 


aataaacaca 


agaatcttaa 


cagtcattgt 


cattagacac 


taagtctaat 


tattattatt 


5160 


agacactatg 


atatttgaga 


tttaaaaaat 


ctttaatatt 


ttaaaattta 


gagctcttct 


5220 


atttttccat 


agtattcaag 


tttgacaatg 


atcaagtatt 


actctttctt 


tttttttttt 


5280 


tttttttttt 


tttgagatgg 


agttttggtc 


ttgttgccca 


tgctggagtg gaatggcatg 


5340 


aycatagctc 


actgcaacct 


ccacctcctg 


ggttcaagca 


aagctgtcgc 


ctcagcctcc 


5400 


cgggtagatg 


ggattacagg 


cgcccaccac 


cacactcggc 


taatgtttgt 


atttttagta 


5460 


gagatggggt 


ttcaccatgt 


tggccaggct 


ggtctcaaac 


tcctgacctc 


agag 


5514 



<210> 10 
<211> 6564 
<212> DNA 

<213> Homo sapiens 
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<220> 

<221> intron 
<222> (1)..(1062) 

<220> 

<221> exon 

<222> (1063).. (1212) 

<220> 

<221> intron 

<222> (1213).. (2591) 

<220> 

<221> exon 

<222> (2592) .. (2861) 

<220> 

<221> intron 

<222> (2862) .. (3154) 

<220> 

<221> exon 

<222> (3155) .. (3271) 

<220> 

<221> intron 

<222> (3272) .. (3680) 
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<220> 

<221> exon 

<222> (3681) .. (3794) 

<223> This portion is a part of an exon 5. 



<400> 10 



gggggcctgt 


aatcccagct 


actcaggagg 


ctgaggcagg 


aggatccgcg 


gagcctggca 


60 


gatctgcctg 


agcctgggag 


gttgaggcta 


cagtaagcca 


agatcatgcc 


agtatacttc 


120 


agcctgggcg 


acaaagtgag 


accgtaacaa 


aaaaaaaaaa 


atttaaaaaa 


agaaatttag 


180 


atcaagatcc 


aactgtaaaa 


agtggcctaa 


acaccacatt 


aaagagtttg 


gagtttattc 


240 


tgcaggcaga 


agagaaccat 


cagggggtct 


tcagcatggg 


aatggcatgg 


tgcacctggt 


300 


ttttgtgaga 


tcatggtggt 


gacagtgtgg 


ggaatgttat 


tttggaggga 


ctggaggcag 


360 


acagaccggt 


taaaaggcca 


gcacaacaga 


taaggaggaa 


gaagatgagg 


gcttggaccg 


420 


aagcagagaa 


gagcaaacag 


ggaaggtaca 


aattcaagaa 


atat Xggggg 


gtttgaatca 


480 


acacatttag 


atgattaatt 


aaatatgagg 


actgaggaat 


aagaaatgag 


tcaaggatgg 


540 


ttccaggctg 


ctaggctgct 


tacctgaggt 


ggcaaagtcg 


ggaggagtgg 


cagtttagga 


600 


cagggggcag 


ttgaggaata 


ttgttttgat 


cattttgagt 


ttgaggtaca 


agttggacac 


660 


ttaggtaaag 


ac tggagggg 


aaatctgaat 


atacaattat 


gggactgagg 


aacaagttta 


720 


ttttattttt 


tgtttcgttt 


tcttgttgaa 


gaacaaattt 


aattgtaatc 


ccaagtcatc 


780 


agcatctaga 


agacagtggc 


aggaggtgac 


tgtcttgtgg 


gtaagggttt 


ggggtccttg 


840 


atgagtatct 


ctcaattggc 


cttaaatata 


agcaggaaaa 


ggagtttatg 


atggattcca 


900 


ggctcagcag 


ggctcaggag 


ggctcaggca 


gccagcagag 


gaagtcagag 


catcttcttt 


960 


ggtttagccc 


aagtaatgac 


ttccttaaaa 


agctgaagga 


aaatccagag 


tgaccagatt 


1020 


ataaactgta 


ctcttgcatt 


ttctctccct 


cctctcaccc 


acagcctctt 


gatgaaccgg 


1080 


aggaagtttc 


tttaccaatt 


caaaaatgtc 


cgctgggcta 


agggtcggcg 


tgagacctac 


1140 


ctgtgctacg 


tagtgaagag 


gcgtgacagt 


gctacatcct 


tttcactgga 


ctttggttat 


1200 


cttcgcaata 


aggtatcaat 


taaagtcagc 


tttgcaagca 


gtttaatggt 


caactgtgag 


1260 


tgcttttaga 


gccacctgct 


gatggtatta 


cttccatcct 


tttttggcat 


ttgtgtctct 


1320 


atcacattcc 


tcaaatcctt 


ttttttattt 


ctttttccat 


gtccatgcac 


ccatattaga 


1380 
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catggcccaa 


aatatgtgat 


ttaattcctc 


cccagtaatg 


ctgggcaccc 


taataccact 


1440 


ccttccttca 


gtgccaagaa 


caactgctcc 


caaactgttt 


accagctttc 


ctcagcatct 


1500 


gaattgcctt 


tgagattaat 


taagctaaaa 


gcatttttat 


atgggagaat 


attatcagct 


1560 


tgtccaagca 


aaaattttaa 


atgtgaaaaa 


caaattgtgt 


cttaagcatt 


tttgaaaatt 


1620 


aaggaagaag 


aatttgggaa 


aaaattaacg 


gtggttcaat 


tctgttttcc 


aaatgatttc 


1680 


ttttccctcc 


tactcacatg 


ggtcgtaggc 


cagtgaatac 


attcaacatg 


gtgatcccca 


1740 


gaaaactcag 


agaagcctcg 


gctgatgatt 


aattaaattg 


atctttcggc 


tacccgagag 


1800 


aattacattt 


ccaagagact 


tcttcaccaa 


aatccagatg 


ggtttacata 


aacttctgcc 


1860 


catgggtatc 


tcctctctcc 


taacacgctg 


tgacgtctgg 


gcttggtgga 


atctcaggga 


1920 


agcatccgtg 


gggtggaagg 


tcatcgtctg 


gctcgttgtt 


tgatggttat 


attaccatgc 


1980 


aattttcttt 


gcctacattt 


gtattgaata 


catcccaatc 


tccttcctat 


tcggtgacat 


2040 


gacacattct 


atttcagaag 


gctttgattt 


tatcaagcac 


tttcatttac 


ttctcatggc 


2100 


agtgcctatt 


acttctctta 


caatacccat 


ctgtctgctt 


taccaaaatc 


tatttcccct 


2160 


tttcagatcc 


tcccaaatgg 


tcctcataaa 


ctgtcctgcc 


tccacctagt 


ggtccaggta 


2220 


tatttccaca 


atgttacatc 


aacaggcact 


tctagccatt 


ttccttctca 


aaaggtgcaa 


2280 


aaagcaactt 


cataaacaca 


aattaaatct 


tcggtgaggt 


agtgtgatgc 


tgcttcctcc 


2340 


caactcagcg 


cacttcgtct 


tcctcattcc 


acaaaaaccc 


atagccttcc 


ttcactctgc 


2400 


aggactagtg 


ctgccaaggg 


ttcagctcta 


cctactggtg 


tgctcttttg 


agcaagttgc 


2460 


ttagcctctc 


tgtaacacaa 


ggacaatagc 


tgcaagcatc 


cccaaagatc 


attgcaggag 


2520 


acaatgacta 


aggctaccag 


agccgcaata 


aaagtcagtg 


aattttagcg 


tggtcctctc 


2580 


tgtctctcca 


gaacggctgc 


cacgtggaat 


tgctcttcct 


ccgctacatc 


tcggactggg 


2640 


acctagaccc 


tggccgctgc 


taccgcgtca 


cctggttcac 


ctcctggagc 


ccctgctacg 


2700 


actgtgcccg 


acatgtggcc 


gactttctgc 


gagggaaccc 


caacctcagt 


ctgaggatct 


2760 


tcaccgcgcg 


cctctacttc 


tgtgaggacc 


gcaaggctga 


gcccgagggg 


ctgcggcggc 


2820 


tgcaccgcgc 


cggggtgcaa 


atagccatca 


tgaccttcaa 


aggtgcgaaa 


gggccttccg 


2880 


cgcaggcgca 


gtgcagcagc 


ccgcattcgg 


gattgcgatg 


cggaatgaat 


gagttagtgg 


2940 


ggaagctcga 


ggggaagaag 


tgggcgggga 


ttctggttca 


cctctggagc 


cgaaattaaa 


3000 


gattagaagc 


agagaaaaga 


gtgaatggct 


cagagacaag 


gccccgagga 


aatgagaaaa 


3060 


tggggccagg 


gttgcttctt 


tcccctcgat 


ttggaacctg 


aactgtcttc 


tacccccata 


3120 
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tccccgcctt 


tttttccttt 


tttttttttt 


tgaagattat 


ttttactgct 


ggaatacttt 


3180 


tgtagaaaac 


cacgaaagaa 


ctttcaaagc 


ctgggaaggg 


ctgcatgaaa 


attcagttcg 


3240 


tctctccaga 


cagcttcggc 


gcatcctttt 


ggtaaggggc 


ttcctcgctt 


tttaaatttt 


3300 


ctttctttct 


ctacagtctt 


ttttggagtt 


tcgtatattt 


cttatatttt 


cttattgttc 


3360 


aatcactctc 


agttttcatc 


tgatgaaaac 


tttatttctc 


ctccacatca 


gctttttctt 


3420 


ctgctgtttc 


accattcaga 


gccctctgct 


aaggttcctt 


ttccctccct 


tttctttctt 


3480 


ttgttgtttc 


acatctttaa 


atttctgtct 


ctccccaggg 


ttgcgtttcc 


ttcctggtca 


3540 


gaattctttt 


ctcctttttt 


tttttttttt 


tttttttttt 


taaacaaaca 


aacaaaaaac 


3600 


ccaaaaaaac 


tctttcccaa 


tttactttct 


tccaacatgt 


tacaaagcca 


tccactcagt 


3660 


ttagaagact 


ctccggcccc 


accgaccccc 


aacctcgttt 


tgaagccatt 


cactcaattt 


3720 


gcttctctct 


ttctctacag 


cccctgtatg 


aggttgatga 


cttacgagac 


gcatttcgta 


3780 


ctttgggact 


ttgatagcaa 


cttccaggaa 


tgtcacacac 


gatgaaatat 


ctctgctgaa 


3840 


gacagtggat 


aaaaaacagt 


ccttcaagtc 


ttctctgttt 


ttattcttca 


actctcactt 


3900 


tcttagagtt 


tacagaaaaa 


atatttatat 


acgactcttt 


aaaaagatct 


atgtcttgaa 


3960 


aatagagaag 


gaacacaggt 


ctggccaggg 


acgtgctgca 


attggtgcag 


ttttgaatgc 


4020 


aacattgtcc 


cctactggga 


ataacagaac 


tgcaggacct 


gggagcatcc 


taaagtgtca 


4080 


acgtttttct 


atgactttta 


ggtaggatga 


gagcagaagg 


tagatcctaa 


aaagcatggt 


4140 


gagaggatca 


aatgttttta 


tatcaacatc 


ctttattatt 


tgattcattt 


gagttaacag 


4200 


tggtgttagt 


gatagatttt 


tctattcttt 


tcccttgacg 


tttactttca 


agtaacacaa 


4260 


actcttccat 


caggccatga 


tctataggac 


ctcctaatga 


gagtatctgg 


gtgattgtga 


4320 


ccccaaacca 


tctctccaaa 


gcattaatat 


ccaatcatgc 


gctgtatgtt 


ttaatcagca 


4380 


gaagcatgtt 


tttatgtttg 


tacaaaagaa 


gattgttatg 


ggtgggga tg 


gaggtataga 


4440 


ccatgcatgg 


tcaccttcaa 


gctactttaa 


taaaggatct 


taaaatgggc 


aggaggactg 


4500 


tgaacaagac 


accctaataa 


tgggttgatg 


tctgaagtag 


caaatcttct 


ggaaacgcaa 


4560 


actcttttaa 


ggaagtccct 


aatttagaaa 


cacccacaaa 


cttcacatat 


cataattagc 


4620 


aaacaattgg 


aaggaagttg 


cttgaatgtt 


ggggagagga 


aaatctattg 


gctctcgtgg 


4680 


gtctcttcat 


ctcagaaatg 


ccaatcaggt 


caaggtttgc 


tacattttgt 


atgtgtgtga 


4740 


tgcttctccc 


aaaggtatat 


taactatata 


agagagttgt 


gacaaaacag 


aatgataaag 


4800 


ctgcgaaccg 


tggcacacgc 


tcatagttct 


agctgcttgg 


gaggttgagg 


agggaggatg 


4860 



ffl!E# 2001-3090585 



11—371382 



gcttgaacac 


aggtgttcaa 


ggccagcctg 


ggcaacataa 


caagatcctg 


tctctcaaaa 


4920 


aaaaaaaaaa 


aaaaaagaaa 


gagagagggc 


cgggcgtggt 


ggctcacgcc 


tgtaatccca 


4980 


gcactttggg 


aggccgagcc 


gggcgga tea 


cctgtggtca 


ggagtttgag 


accagcctgg 


5040 


ccaacatggc 


aaaaccccgt 


ctgtactcaa 


aatgcaaaaa 


ttagecagge 


gtggtagcag 


5100 


gcacctgtaa 


tcccagctac 


ttgggaggct 


gaggcaggag 


aatcgcttga 


acccaggagg 


5160 


tggaggttgc 


agtaagctga 


gatcgtgccg 


ttgcactcca 


gectgggega 


caagagcaag 


5220 


actctgtctc 


agaaaaaaaa 


aaaaaaaaga 


gagagagaga 


gaaagagaac 


aatatttggg 


5280 


agagaaggat 


ggggaagcat 


tgcaaggaaa 


ttgtgcttta 


tccaacaaaa 


tgtaaggagc 


5340 


caataaggga 


tccctatttg 


tctcttttgg 


tgtctatttg 


tccctaacaa 


ctgtctttga 


5400 


cagtgagaaa 


aatattcaga 


ataaccatat 


ccctgtgccg 


ttattaccta 


gcaacccttg 


5460 


caatgaagat 


gagcagatcc 


acaggaaaac 


ttgaatgeae 


aactgtctta 


ttttaatctt 


5520 


attgtacata 


agtttgtaaa 


agagttaaaa 


attgttactt 


catgtattca 


tttatatttt 


5580 


atattatttt 


gcgtctaatg 


attttttatt 


aacatgattt 


ccttttctga 


tatattgaaa 


5640 


tggagtctca 


aagcttcata 


aatttataac 


tttagaaatg 


attctaataa 


caaegtatgt 


5700 


aattgtaaca 


ttgcagtaat 


ggtgctacga 


agecatttet 


cttgattttt 


agtaaacttt 


5760 


tatgacagca 


aatttgcttc 


tggctcactt 


tcaatcagtt 


aaataaatga 


taaataattt 


5820 


tggaagctgt 


gaagataaaa 


taccaaataa 


aataatataa 


aagtgattta 


tatgaagtta 


5880 


aaataaaaaa 


tcagtatgat 


ggaataaact 


tgagagtcca 


gaagttatcc 


catacatctg 


5940 


taatcaacta 


atttctcaca 


agggtgtaag 


gaccattcaa 


tggagaaaaa 


atgatcttct 


6000 


caacaaatgg 


tgctgagcta 


attggatatt 


acatgeaaag 


gaatgaattt 


gagtctctac 


6060 


tacacaccat 


atataaaaat 


taattaaaaa 


ttcatcaaat 


acctaaatat 


tagagactaa 


6120 


tttataaacc 


gtagagagaa 


acataggtaa 


aaatgtttat 


ggctttagat 


taggcaacag 


6180 


cttcttaatt 


atgacatcaa 


aagcacaagc 


aaccaaagac 


aaaaataaat 


cagttggact 


6240 


tcatcgaaat 


taaaaatctt 


tgtgcatcaa 


aggacactta 


gtaagaaagt 


gaaaagacaa 


6300 


cccacagaag 


tgggagaaaa 


cacttgeaaa 


tcatatatct 


gataagggtt 


gtgatattat 


6360 


gatatatata 


taggtttttg 


tccatagttc 


ctggcttata 


aaccccctca 


cccttgttac 


6420 


agtcatttgt 


tataaggttg 


gatggtttag 


gectcagaag 


caaaactctc 


tctctcacct 


6480 


tctccagccc 


tcctgtctct 


ggcacctcat 


tcttccctga 


ggecacatag 


aaactagaat 


6540 


ctctcttcca 


caaggcggtc 


aaag 








6564 



9 7 



ffiUff 2001-3090585 



#5p 11 — 371382 



<210> 11 
<211> 63 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (4).. (63) 

<223> Translation initiation codon encoding the first 
Methionine of a human AID protein is the ATG 
nucleic acid sequence in positions 58 through 60. 

<400> 11 

tga gat ttt tct ggc ctg aga ctt gca ggg agg caa gaa gac act ctg 48 

Asp Phe Ser Gly Leu Arg Leu Ala Gly Arg Gin Glu Asp Thr Leu 

15 10 15 

gac acc act atg gac 63 
Asp Thr Thr Met Asp 

20 



<210> 12 
<211> 20 
<212> PRT 

<213> Homo sapiens 
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<400> 12. 

Asp Phe Ser Gly Leu Arg Leu Ala Gly Arg Gin Glu Asp Thr Leu Asp 
15 10 15 

Thr Thr Met Asp 
20 



<210> 13 
<211> 150 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(150) 

<400> 13 

age etc ttg atg aac egg agg aag ttt ctt tac caa ttc aaa aat gtc 48 

Ser Leu Leu Met Asn Arg Arg Lys Phe Leu Tyr Gin Phe Lys Asn Val 
15 10 15 

cgc tgg get aag ggt egg cgt gag ace tac ctg tgc tac gta gtg aag 96 
Arg Trp Ala Lys Gly Arg Arg Glu Thr Tyr Leu Cys Tyr Val Val Lys 

20 25 30 

agg cgt gac agt get aca tec ttt tea ctg gac ttt ggt tat ctt cgc 144 
Arg Arg Asp Ser Ala Thr Ser Phe Ser Leu Asp Phe Gly Tyr Leu Arg 
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35 



40 



45 



aat aag 
Asn Lys 

50 



150 



<210> 14 
<211> 50 
<212> PRT 

<213> Homo sapiens 
<400> 14 

Ser Leu Leu Met Asn Arg Arg Lys Phe Leu Tyr Gin Phe Lys Asn Val 

15 10 15 

Arg Trp Ala Lys Gly Arg Arg Glu Thr Tyr Leu Cys Tyr Val Val Lys 

20 25 30 

Arg Arg Asp Ser Ala Thr Ser Phe Ser Leu Asp Phe Gly Tyr Leu Arg 

35 40 45 

Asn Lys 
50 



<210> 15 
<211> 270 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(270) 

<400> 15 

aac ggc tgc cac gtg gaa ttg etc ttc etc cgc tac ate teg gac tgg 48 
Asn Gly Cys His Val Glu Leu Leu Phe Leu Arg Tyr lie Ser Asp Trp 
15 10 15 

gac eta gac cct ggc cgc tgc tac cgc gtc ace tgg ttc acc tec tgg 96 
Asp Leu Asp Pro Gly Arg Cys Tyr Arg Val Thr Trp Phe Thr Ser Trp 

20 25 30 

age ccc tgc tac gac tgt gcc cga cat gtg gcc gac ttt ctg cga ggg 144 
Ser Pro Cys Tyr Asp Cys Ala Arg His Val Ala Asp Phe Leu Arg Gly 

35 40 45 

aac ccc aac etc agt ctg agg ate ttc acc gcg cgc etc tac ttc tgt 192 
Asn Pro Asn Leu Ser Leu Arg lie Phe Thr Ala Arg Leu Tyr Phe Cys 

50 55 60 

gag gac cgc aag get gag ccc gag ggg ctg egg egg ctg cac cgc gcc 240 
Glu Asp Arg Lys Ala Glu Pro Glu Gly Leu Arg Arg Leu His Arg Ala 
65 70 75 80 

ess gtg caa ata gcc ate atg acc ttc aaa 270 
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Gly Val Gin He Ala He Met Thr Phe Lys 

85 90 



<210> 16 
<211> 90 
<212> PRT 

<213> Homo sapiens 
<400> 16 

Asn Gly Cys His Val Glu Leu Leu Phe Leu Arg Tyr He Ser Asp Trp 
15 10 15 

Asp Leu Asp Pro Gly Arg Cys Tyr Arg Val Thr Trp Phe Thr Ser Trp 
20 25 30 

Ser Pro Cys Tyr Asp Cys Ala Arg His Val Ala Asp Phe Leu Arg Gly 
35 40 45 

Asn Pro Asn Leu Ser Leu Arg He Phe Thr Ala Arg Leu Tyr Phe Cys 
50 55 60 

Glu Asp Arg Lys Ala Glu Pro Glu Gly Leu Arg Arg Leu His Arg Ala 

65 70 75 80 

Gly Val Gin lie Ala He Met Thr Phe Lys 
85 90 
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<210> 17 
<211> 117 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(117) 

<400> 17 

gat tat ttt tac tgc tgg aat act ttt gta gaa aac cac gaa aga act 48 

Asp Tyr Phe Tyr Cys Trp Asn Thr Phe Val Glu Asn His Glu Arg Thr 

15 10 15 

ttc aaa gcc tgg gaa ggg ctg cat gaa aat tea gtt cgt etc tec aga 96 
Phe Lys Ala Trp Glu Gly Leu His Glu Asn Ser Val Arg Leu Ser Arg 



20 



25 



30 



cag ctt egg 



cgc 



ate ctt ttg 



117 



Gin Leu Arg 



Arg 



I le Leu Leu 



35 



<210> 18 



<211> 39 



<212> PRT 



<213> Homo sapiens 
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<400> 18 

Asp Tyr Phe Tyr Cys Trp Asn Thr Phe Val Glu Asn His Glu Arg Thr 

15 10 15 

Phe Lys Ala Trp Glu Gly Leu His Glu Asn Ser Val Arg Leu Ser Arg 

20 25 30 

Gin Leu Arg Arg He Leu Leu 

35 



<210> 19 
<211> 1176 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1)..(54) 

<400> 19 

ccc ctg tat gag gtt gat gac tta cga gac gca ttt cgt act ttg gga 48 

Pro Leu Tyr Glu Val Asp Asp Leu Arg Asp Ala Phe Arg Thr Leu Gly 

15 10 15 

ctt tga tagcaacttc caggaatgtc acacacgatg aaatatctct gctgaagaca 104 
Leu 
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gtggataaaa aacagtcctt caagtcttct ctgtttttat tcttcaactc tcactttctt 164 

agagtttaca gaaaaaatat ttatatacga ctctttaaaa agatctatgt cttgaaaata 224 

gagaaggaac acaggtctgg ccagggacgt gctgcaattg gtgcagtttt gaatgcaaca 284 

ttgtccccta ctgggaataa cagaactgca ggacctggga gcatcctaaa gtgtcaacgt 344 

ttttctatga cttttaggta ggatgagagc agaaggtaga tcctaaaaag catggtgaga 404 

ggatcaaatg tttttatatc aacatccttt attatttgat tcatttgagt taacagtggt 464 

gttagtgata gatttttcta ttcttttccc ttgacgttta ctttcaagta acacaaactc 524 

ttccatcagg ccatgatcta taggacctcc taatgagagt atctgggtga ttgtgacccc 584 

aaaccatctc tccaaagcat taatatccaa tcatgcgctg tatgttttaa tcagcagaag 644 

catgttttta tgtttgtaca aaagaagatt gttatgggtg gggatggagg tatagaccat 704 

gcatggtcac cttcaagcta ctttaataaa ggatcttaaa atgggcagga ggactgtgaa 764 

caagacaccc taataatggg ttgatgtctg aagtagcaaa tcttctggaa acgcaaactc 824 

ttttaaggaa gtccctaatt tagaaacacc cacaaacttc acatatcata attagcaaac 884 

aattggaagg aagttgcttg aatgttgggg agaggaaaat ctattggctc tcgtgggtct 944 

cttcatctca gaaatgccaa tcaggtcaag gtttgctaca ttttgtatgt gtgtgatgct 1004 

10 5 2001-3090585 



11 — 371382 



tctcccaaag gtatattaac tatataagag agttgtgaca aaacagaatg ataaagctgc 1064 



gaaccgtggc acacgctcat agttctagct gcttgggagg ttgaggaggg aggatggctt 1124 



gaacacaggt gttcaaggcc agcctgggca acataacaag atcctgtctc tc 1176 



<210> 20 
<211> 17 
<212> PRT 

<213> Homo sapiens 
<400> 20 

Pro Leu Tyr Glu Val Asp Asp Leu Arg Asp Ala Phe Arg Thr Leu Gly 

1 5 10 15 

Leu 



<210> 21 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
synthesized primer sequence, 170 
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<400> 21 

gagaccgata tggacagcct tctga 

<210> 22 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial 1 
syntjesized primer sequence, 181 

<400> 22 

tcacgtgtga cattccagga ggttgct 

<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtif icial 1 
synthesized primer sequence, 22 

<400> 23 

gtagtgaaga ggcgtgacag tgctacatcc 
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<210> 24 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial 1 
synthesized primer sequence, 25 

<400> 24 

gttccctcgc agaaagtcgg ccacatg 

<210> 25 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial 1 
synthesized primer sequence, p3 

<400> 25 

gagtttgagg tacaagttgg acac 

<210> 26 
<211> 23 

10 8 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
synthesized primer sequence, p9 

<400> 26 

tatctcctct ctcctaacac get 23 

<210> 27 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
synthesized primer sequence, plO 

<400> 27 

acaagctgat aatattctcc cat 23 

<210> 28 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificial ly 
synthesized primer sequence, pl2 

<400> 28 

tcttcggtga ggtagtgtga tg 22 



<210> 29 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
synthesized primer sequence, pl4 

<400> 29 

agcctcttga tgaaccggag gaagtttctt 30 



<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
synthesized primer sequence, pl6 
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<400> 30 

ttattgcgaa gataaccaaa gtccagtg 

<210> 31 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
synthesized primer sequence, pl7 

<400> 31 

tagaccctgg ccgctgctac c 

<210> 32 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencetArtif icial ly 
synthesized primer sequence, pl9 

<400> 32 

cgcatcgcaa tcccgaatgc gg 
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<210> 33 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
synthesized primer sequence, p26 

<400> 33 

caaaaggatg cgccgaagct gtctggag 

<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial ly 
synthesized primer sequence, p29 

<400> 34 

gttggaagaa agtaaattgg gaa 



<210> 35 
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<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial 1 
synthesized primer sequence, p36 

<400> 35 

gatactctca ttaggaggtc c 

<210> 36 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial 1 
synthesized primer sequence, p48 

<400> 36 

cattaattga agtgagattt ttctgg 

<210> 37 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Art if icial ly 
synthesized primer sequence, p59 

<400> 37 

agcatttgtg gaaatactct gg 22 

<210> 38 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
synthesized primer sequence, p85 

<400> 38 

aactttattt ctcctccaca tcag 24 

<210> 39 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
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synthesized primer sequence, p86 
<400> 39 

gtgaatggct cagagacaag g 21 
[0 15 6] 

mym^ 3 

momm : AXIE?fJ{CoV>Ttf>IB* : AJimzi!?mLfr-75 4 V-i0^JAID138 

o 

@B#J#-^ : 4 

tffitf)'fM : AXg2#HC^Ttf>fB* : AX^{C^Ufe^7>f V-@B?fJAID161 

a 

m^m^r : 5 

o 

IH^J## : 6 

momm : AXSB^JtCc^TCDSB* : AX^JlC^bfey9-rv-@B^rjAID119 

o 

SB#J## : 9 

m&mm : ^cz>gp#«> x^y^KD-gp-e&s, 

@B#!## : 1 0 

ffi<7)## : iOSP^tt, x? y > 5 0>— «ST? 
BI#I#-3 : 1 1 

f£©«£g : t: MID£B©S3iJ(D;**;*-r::/&=i- Kf&HSRBM&n K>&. 
i^tt#-^58BS60(D ATG*C & £ . 

se#i## : 2 i 

m<D>mm : AXBJ^JJCoHTOfBIK : AXlftlCi^&L£y^-f ^-SB^O 
@E#J## : 2 2 
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momm : AJimm^^rmm Aj:mz&&Lfczf?>c?-mmsu 

m?m^ : 2 3 

ffiCDfiffg : AXUEIKoV^fclB* : AX^C^fcL£:/^>f V-I2?rj22 0 
: 2 4 

: AXBB#llCoV*T©MB* : AXWtC^Lfe^^-f V-SB#J25 0 
BB#f#^ : 2 5 

f£©fiNi : AXfe#ItC^T©SB« : AXtfjfC^J&bfc^-f V-gH#!p3 0 
ffi#f#-if : 2 6 

WKDmm. : AXBB#UCov*T©SB* : AX»fC-£j£Ufc:/9>f T-BJ^Jpa. 
IE#J#^ : 2 7 

tf&©fit# : AX@H^JlCoVNT(D|H« : AXWlC-^fifc U fc^-f V-@H?iJp10 o 
SB#J## : 2 8 

: AXBB#llCoV*T©gE« : AX»lC^Lfe^^>f7-ffi^(pl2. 
: 2 9 

te©fiMS : AXffi#llCoV*T©aB« : AXI»tc£j& L ^ A v-BJ#fpl4„ 
ffi#f#* : 3 0 

f&<£>'ft# : AXfB#JlCov*T©IB« : AX»tC^Lfe^9>f V-BB^Jpl6„ 
: 3 1 

m&mm axbb#jjcov*t©se« Axwjc^ufe^^^ ^-sb^pi7 0 

1BJ'J#^ : 3 2 

ffiCffi : AXIB#BCo^T<Z)fE*& : AXWtC^fiJt L fc^-f v-0B?iJpl9„ 
BB#I#^ : 3 3 

WLtomn : AXBB#JlCoV*T©fB* : AXWJC^Lfc^^^f v-iB^J P 26 0 
BB^f#^ : 3 4 

*fi©fl!f# : AXfB^JtCoVNT©SB« : AX^JC^Ufc^^^ V-I2?!lp29 0 
IB?!J#^ : 3 5 

: AXSB^JtCoVNT©IB* : AXftJC-^fifcLfc^-f ^-ge?!Jp36 0 
BB#f«-^ : 3 6 

mown : AXBB#ilCoV^©IB« : AX WtC-^JSJcL/fe ^9^^-18^48. 
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ffi#f## : 3 7 

se#j## : 3 8 

m&mm Aummz^xamm Ax^tc^L^y^-f v-ge#j P 85„ 

@B^J## : 3 9 

f&<Dmm : AXfB#[K:ovxT©3B« : AlftK^U U fc ^ 9 -f "7-SB^Jp86 0 
[0 15 7] 

[SI] 

#0 (a) #a^#-eflSF#0fe"7^^BiWifa^n->CH12F3-2fi3fe©DNA 
Bl. 

b-> 1 &t5U-> 6 Y-^-DNAfflt^i^i&if, b->2& 
, IL-4, CD40L, TGF0R.&*/9W\**/$. KtfH*^*^* fcV^#TT?*S*fc L 
fej(IIHlfi©DNAS:«FSi:LfePCRjg<ft©«^«[«JS8S:^-r 0 b->3&, */*n/\ 

U->4&, IL-4, CD40L&tfTGF^©#ffiTTf*#bfcJWl}a©DNA«:» 
Mil UfcPCRjg^S&»imJK&a*'t. U->5«, , IL-4, CD40L, 
tf^^ D'S^rS/^ K®#£TT*#*Lfcifflj|B©DNAfc#£!i: b £:PCRjg%tf)*5C& 

#B (b) ti, #S^#T*^#LfeV^^BM^^a->CH12F3-2fi5R(DDNA 

£ S am&i&iftlDN A<DWy/\<f7V 94 if- */ 3 >IC J: £jj£H£^-tEI 0 

IL-4, CD40L, TGF/S&tfS/^n^J/^ K©V^4x%-£*fcV^ 
ffT^«*bfcjWflS©DNAS:»Mi: LfePCRM«JC>i*"r*A>f "^U #-f > 
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it. IL-4, CD40L&t>'TGF/3 CD##TT'ig#L£»&tf)DNA£££Mh LfcPCRjg^lC 
*ftS^>f #Vif-^3 VCDilgS&^t. l/->4te, , IL-4, CD40L, TGF 
0 S/ ^ n ^^r S/ ^ K©#aTT'^t U £«tf>DNA£g#§? £ L fcPCRjg^JC*f 

[H2] 

^-S^T^*LfeV^^B«HSS^ n - >CH12 F 3-2 {Cfel-t -5 ^ ^x^>T 
IMMx.{c#v>;i/-^r^ h£;fi3 S a K^&^tfDN A fcaVtei. 
#0 (a) Lfc-7tf:*B iWjf&* n->CH12F3-2fi3R©DNA 

5 S a@2^J5:^tfDNA©xf ^'?A^n t 7>r K^fetC J: S*^Kr^$:^-r 
Bf. 

, IL-4, CD40L, TGFyS.gL^i/^ n^\dr^^ K©V^•r4^ : feJ^•*^V^^#Tl?^#L 
fejWffiI<Z)DNAS:»Sfi:l/fePCR«*(Z)e»*S*JKffiS:^'t. b->3&. Sola's 
F©*©#^T-e«§lLfejWllS<Z>DNAS:»Srii l/fcPCRjg&©mac8cSMKJ» 
£^-f, l/->4tt, IL-4, CD40L2ttJ t TGF/S<Z)#^£T , T?^*L/feJ|IWjei<Z)DNAS:» 
SI^L&PCRM^CW^Ift^JB&^-r. U->5tt, , IL-4, CD40L, TGF0& 
tfS/^n'N**/^ K©#£TT*ig#L£M©DNA£#IM£: L £:PCRjg%©Sj» 

&m (b) #S^#T^#b^V^XBM^n->CH12F3-2ffi^CDDNA 
LfePCRjci »Jifi|6L,fc*9*;*>f y^M&;*.&c#VN;i/-^'T? 
-5 S affi*J&^&DNA<Z)->MJ f >/W:/y #4 if- 2/ 3 > IC £ <g>M^ fej^B. 

IL-4, CD40L, TGF/S&tfS/^n^ 2/^ KtfH^tlfc^fcV^ 

A&#Mfc LfcPCR^gflC*f"f S/W *V i?- 2/ 3 X^HI^-To U-> 3 
IL-4, CD40L&t5TGFj8©#^TT?^*L/feifflflS©DNAS:«fS[i: UfcPCRM^tC 
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*f-t-5/W -/V #4H-i/3 >tf>MJH£^-fo l/->4tt, , IL-4, CD40L, TGF 
[03] 

#«&#"T?i»* Lf^^^B jffljfB* □ - >CH12 F 3-2ffi3fetf)mRNAfC*ft- £, M 

*fffi^iiLfe23C9 (AiD)ga&=i- K*T scDNAWf^r&^n-^i: lt; -if >7 

1/->1{£, IL-4, CD40L, TGFjS&tfS/* 13^*5/^ KCDV^tlfc^S >&V^ 

ffiMZB-fo l/->3tt, IL-4, CD4OL;&tfTGF0 ©#£ETT'^# L £i«<Z>mRNA 
icMf^^n y-r--f b->4&, , IL-4, CD40L, TGF 0 %.Z$ 

[04] 

&m$kftT*mm Lfc?^XB MMV U - >CH12 F3-2ffi5fc(Z)mRNAJC;*j- f -5, jfc 
ftfffi«l«bfc23C9 (AID)SQ&3- £cDNA$t# £ - LT7 -if >^ 

b->lte, IL-4, CD40L, TGFjS&tf^D^S/^ K©^i^%^*J&V^ 

l/->3«, IL-4, CD4OL&OTGF0 (D#£TT?^#L£Ma&(DmRNA 
iCjtf-tS^ny-r'-f b->4tt, , IL-4, CD40L, TGF/3&£>* 

[05] 

•7?;UIDgB£:^<?XAP0BEC-ltf)#*<Z)y ^ 7MB#I©fflfirffi&a*"f H. 

lRv^ia# (closed box) T*H^tifer ^ JWtit* n— a>T $ J Witt— mi^x^^ 

£&£©eS£l (open box) T*H£*l£Mm, ^^>-rT^ 
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K V?*, VV-lrJkZft hft3fccDAP0BEC-lgSc7)7 5 MftBB#[lC-fi*#a*lT 
CH6] 

[07] 

D-GSTj»#gB 
[08] 

2 ti, »SSAID-GST|ilt^g&CD«jSC*«*3R«RS:^'t. 
[09] 

a i d s a cd a # m & *y * v y f r s -r - -tr m & ^ -r 0 . 
[mi 0] 

s a © 5; > 7 s 7 ^ ^ - m&ommmg: zB-tm. 

[HI 1 ] 

3E&)3rb- h^^*Sl,10-o-phenanthroline3ttJC-ecD^?gtt'ffcMffi# , T?&Sl 
, 7-o-phenanthr o 1 i ne©# ^ JC J: S AIDg £ CD */ ^ S> > 7 5 - ifiS'Stf) PflW^fr 

[EH 2] 

y --tf>yn y^-f >^S£tC J: »J^*f bfc V^XCD#^I^-ecDAIDC7)mRNAC7) 
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[013] 

RT-PCRtC J: »j#flr L£ 79X©#1'J >Af£«ll«T?<3DAID©«RNA©»3S^JBS: 
[014] 

y — tf^^n >y^>r y>rmz& y#^Lfc^M^?*BMfl&? n-:/CHi2F 

3-2 T* © A I D© mRNA© ^ B$ & & & Bio 

[015] 

L tc V * B ffljlg * □ - y CH 1 2 F 3-2 T* © A I D© mRNA © fg^l^ffi £ ^ i" 0 „ 
[016] 

y — !f > 7 u v t 4 y ?m\z. £ y b fc« * ffl#^i*<z>Ji«4t^Tf jforaK L 

V? XpBi B $H5S"e <Z)AID©mRNA(D|6JM^M 0, 
[017] 

fliMSS T' © A I DOmRNA© 5§3^^M ^ "T 0 O 
[018] 

RT-PCRIC J: U L L V * * ©J»« fi3fe©#«iMffi-e(B AI 

D©mRNA©»3S^ffi%^ , tBf- 
[019] 

in situ hybridization^ J: »J #flf bfeiEfitV^^atJf^Jfll^^^LfeV 
^X©#^lC*^1"§i^MMT*©AID mRNA©|§^©^§:^-t-0 o 

#0A&tfDtt, ■fe^^AID^n-^&M^fe^^f^'U #Vl?-^3 >T*©MJH 
£^-f„ #0B&tmi, 7>^i*>*AID^n--:/£M^£/W^ll ^-fif— > 
3>T*©AID mRM©^©^^^,, #BC&tfFtt, FITC^fgjPNAlC J; 
3*«tCfifj-SEtf/&©^S:^-r. #0A, B&tfCte, iES7^Xfi5t5 (¥ML 

©jpiwffiiis&fflv^fcWJtt-e^jBs&^-r. #0d, e&uto. 
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[®20] 

in situ hybridizationtcj: y^*f LfeiEfl|tv^^&tf^#lfil«"e^LfcV 
-S/3>TOAID mRM(D$&m<Z>m& fc^fc #EJC, F&tfltt, FITCRIRPNAfC J: 
Kft&LfcrtJxMlB. (payer's patch) M^&ffl^^it'ffl^&it 

o 

[02 1] 
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EtBr stain 



Sot probe 
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[Ell 5] 
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mm*] mmm 
mm] 

^•JlB^A., ftUHB&^^M (somatic hypermutation) &tfy V -f J -^^=l 
V—i/sy (affinity maturation) CD J: 3 ^BE^O^fl! (germinal center fun 
ction) \zmm&&fc^&M (genetic editing) lCfcV>TfiM&f£i(JS:*ie>f9I 

4 IgM^e3lgA^\<Z)^ =7 7.^^ V*1&Wk%.&i&Z.-t-?V7>BW&9 n - >CH12F3-21C 

OV^T, 0M&#^^mBM^7^»©^BMflS<Z)^©#^lCOVNTcDNA^ 

ICcfcU, RNAM^^CO 1 oT*&SAP0BEC-l£#t5tlft&@»ffi$:^U APOBEC-1 
iHH^^i/^^^^T ^^--if^'fS^^-f^AID ( Activation- Induced cytidine 
Deaminase) £.ifr£VfcffiMZ £3- F"T 3it4S^£ Bffi L 
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